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Finances of municipalities having a population of 
4,000 or more in 1890, is the subject of Extra Census 
Bulletin No. 6. No totals by states or otherwise are 
given, but for each municipality there is presented its 
population and total and per capita assessed valuation; 
total tax levy and rate per $100 and per capita; debt, 
less sinking fund, both total and per capita; and 
finally the total value (estimated) of all real estate, 
and of all real estate taxed and the assessed value of 
real estate taxed. 


The spans of the Louisville and Jeffersonville bridge 
which fell last December are to be rebuilt, according to 
report, the Phoenix Bridge Co. arranging to resume 
work. The fallen spans have not been moved. 


The Dismal Swamp Canal, located in southeastern 
Virginia and in North Carolina, is to be dredged to a 
depth of 10 ft. to increase its availability for navi- 
gation. It is 35 miles long and 50 ft. wide, and may 
form a link in the chain of inland navigation south 
from Norfolk, Va. 


The city council of Philadelphia, Pa., has adopted an 
amendment to the paving ordinances by which bids 
for asphalt paving will call for “Lake Trinidad as- 
phalt or any other asphalt of equal quality.” 


About 100 miles of electric railway are to be built in 
Brooklyn, N. Y., and its suburbs by the Nassau Elec- 
trie Ry. Co., and a contract for the construction has 
been let to the Johnson Co., of Johnstown, Pa. The 
track will be of 10-in. girder rails with welded joints. 
The iron posts for the wires will weigh 700 Ibs. each. 
The power-house is being built near the 39th St. ferry, 
and will have Corliss engines coupled direct to Siemens 
& Halske generators. The equipment will include 
closed cars, built by the John Stephenson Co., of New 
York, and open cars built by J. G. Brill & Co., of Phil- 
adelphia. About 30 to 50 miles will be built this 
summer. 


The Northwestern Elevated R. R. Co., of Chicago, 
has filed the plans for its superstructure with the 
Department of Public Works, and applied for permis- 
sion to begin work on the line from North Ave. south 
to Madison and Monroe Sts. It is stated that enough 
of the right of way has been secured to warrant the 
beginning of construction, but that the objections 
which are being urged by vesselmen against a bridge 
at the proposed line of crossing of the Chicago River, 
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may compel the company to change the route 30 as to 
cross at one of the existing bridges. The general de 
sign of the ironwork is very similar to that of the Chi- 
cago & South Side Elevated R. R., illustrated in our 
issue of Jan. 16, 1892. 


The drainage tunnel for the Valley of Mexico, seven 
miles in length, was holed on April 30, the last strokes 
of work, making an opening between the head ‘ngs, be- 
ing done by President Diaz with a silver pick. The 
work has been fully described and illustrated in our 
issues of Aug. 10, 1889; April 5 and 12, 1890. 


The most serious railway accident of the week was a 
wreck on the Pennsylvania R. R. near Downingtown, 
Pa., April 28. An eastbound freight train was derailed 
by a broken brakebeam and several cars fell over on 
the next track, and were run into by a westbound 
freight train. One man was killed and two were in 
jured. About 20 cars were wrecked. 


A rear collision occurred on the Brooklyn Bridge 
cable railway April 28, owing to the carelessness of the 
crew of the second tra'n. Owing to a failure of the 
brakegear the first train stopped just outside the Brook 
lyn station and the dispatcher disp!ayed the red target 
on the approach. The trainmen are strictly forbidden 
to pass this signal, but in this case it was not heeded 
Nobody was seriously hurt. The four trainmen at fault 
were discharged. 





The bridge carrying the Port Arthur, Duluth & West- 
ern Ry. over the Kaministiqua River, near Stanley, 
Ont., was carried away by the ice April 20.——A trest'e 
earrying the Chicago & West Mich'gan R. R. over a 
sinkhole near La Porte, Ind., went down with 150 ft 
of track on April 20, and for a long time no new work 
could be got to stand, piling and cribbing sink'ng down 
in the earth. 


An extens've landstide, covering about six square 
mites, occurred April 28 at St. Albans, Que. 


The Pennsylvania & New Jersey Bridge Co. has a 
bill in Congress to authorize it to build a bridge across 
the Delaware River near Philadelphia. lt is to have a 
channel span of 500 ft. with 40 ft. headway, a draw 
span of 125 ft. and other spans not over 300 ft. 


A highway bridge across the Mississippi River at 
St. Louis is proposed, and the bill before Congress has 
been amended in accordance with the views of the 
War Department. If built below the Eads bridge it 
is to have at least two channel spans of not less than 
7) ft.. 75 ft. above city datum. If butlt above the 
Eads bridge it is to have at least three channel span; 
not less than 500 ft., 50 ft. above city datum. 





A broken stop valve on a water main at Santa Cruz 
Cal., is said to have been the cause of a heavy fire 
loss in that city on April 14 and 15. The valve was 
located in front of a pressure regulator about a mile 
from the city. The water had been shut off two or 
three hours and workmen were engaged in repairing 
the valve when the fire alarm was sounded. Some 
two hours elapsed after the alarm was given be- 
fore the main could be used, and meanwhile some 
$300,000 worth of property was destroyed. It is stated 
that a duplicate valve was not available, and that the 


repair gang were unfamiliar with the particular work 
in hand. 





Low prices of building materials and of labor are 
giving an impetus to building operations, especially in 
the large cities. In New York city plans sre now on 
file with the Building Department for the construction 
of 17 office buildings, of heights ranging trom ~ to 24 
stories, and with costs of from $200,000 to $1,600,000 
each. The total estimated cost of the 17 structures, 


exclusive of the ground on which they will stand, is 
about $10,500,000. 





Severe earthquake shocks h@ve been felt in Greece. 
and houses were destroyed in several towns. 


Between 
100 and 150 persons are reported killed. 





A steep street at Burlington, Ia., is to be rebuilt 
as a winding road with half the present grade, and the 
slopes between the different levels will be soaded. 


The latest North Pole expedition is that unaertaxen 
by Mr. Wellman, of Ohio, who sailed from Norway re- 
cently with the intention of making the trip by sledges 
as soon as he reaches the ice fields. The equipment 
has been made with great care, and includes aluminum 
boats and sledges and portable bridges. The aogs 
have been bonght in Belgium, where they are used for 
hauling milk carts, so that their feet are hard and 
their legs strong. 





The World's Fair buildings, which cost $17,000,000 
and took the best part of two years to erect, have been 
sold to Graff & Co., house-wreckers, of Chicago, for 
$87,500, of which sum $27,500 is to be paid down in 
eash, and the remainder in monthly installments of 
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34.000, until the whole debt ts cleared. It Is stated 
that the South Park cemmissioners have stipulated 
that all the smaller buildings at the north end of the 
park shall be cleared away by Sept. 1, 18%, but that 
for the large buildings more time will be given, and 
if the park is cleared by May 1, 1806, the commission 
ers will be satisfied. The salvage will consist almost 
solely of the ironwork of the buildings and some lum 
ber, and to get this there will be about 2,000,000 cu 
yds. of worthless rubbish to cart away and dispose of 
It is announced that the work of destruction will be 
vin at once. This is the second time that the buildings 
have been sold; it remains to be seen whether the 
present purchasers will prove any more responsible 
than the preceding. 


A plan for the improvement of the Midway Platsance 
which was such a drawing card at the Columbian Ex 
position, has been submitted to the South Park Board 
of Chicago, by Olmsted, Olmsted & Eliot, the land 
scape gardeners who laid out the exposition grounds 
As will be remembered the Plaisance occupied the city 
blocks between S0th St. and 6.0.4 St too ft. wide 
and ran west from Jackson Park nearly to Washing 
ton Park, about one mile. The plan submitted pre 
poses to make of this an esplanade with a driveway 
on each side and sidewalks and grass in the middle 
There will also be four rows of trees, a row on each 
side of each roadway. Another plan, which tt ts re 
ported is favored by the Park Board, is to convert the 
Plaisance into a grand canal, connecting with the 
lake. This plan would, however, be much more ex 
pensive. About all that now remains of the Plaisance 
us it was known to exposition visitors are the heaps 


of rubbish and partly destroyed walls of the various 


buildings, and the huge skeleton of the Ferris wheel 
Work on the removal of this structure is now making 


rapid progress 


The use of the compressed air treatment for certain 
diseases, particu‘arly nervous diseases, is said to have 
been applied with success by a New York doctor wh 
had studied many cases of the “‘calsson disease,”’ which 
iffects men who work under pressure in caissons for 
foundations. An air lock or chamber is used, some 
what similar to one illustrated in our issue of June 
14, 1890, and one result is said to be to considerabiy in 
crease the power of medicines, a small dose taken in 
the air chamber having as much effect as a larger dose 
taken under ordinary circumstances. 


Water power from the Great Falls or Little Falls of 
the Potomac is proposed for driving electmcal ma 
hinery to furnish current for lighting the streets ana 
government buildings of Washington, D, O. 


The Halsted St. lift bridge over the Chicago River 
was recently raised to its full height of 155 ft. above 
the water, a total rise of 140 ft. in 34 seconds, includ 
ing the time spent in starting and stopping. This is 
slightly faster than the maximum velocity for which 
the machinery was designed (4 ft. per second), but the 
antomatic cut-off of the steam and the hydrauiiec buffers 
at the end of the run are claimed to make even the 
highest speeds entirely safe. 

The New York State League for Good Roads held a 
meeting in this city recently’ at which Gen. B. F 
Tracy was elected president and J. A. C. Wright, sec- 
retary. The secretary's report describea the work ac- 
complished during the last year, and various reports 
showed that the farmers throughout the estate are 
taking increased interest in the subject. Farmers’ 
clubs and Granges are discussing it and are working 
in unison with the league for better country roads. 





An extensive land drainage scheme is projected by 
the Southeast Missouri Swamp Land Commission, and 
surveys are now being made by Mr. Frizzell, engineer 


to the commission, near Neelyville and Poplar Biuffs, 
Mo. 


Gas wells are being sunk and arrangements made 
for a gas pipe line by the Indiana & Ohio Pipe Line 
Co., of Lafayette, Ind., which has a capital stock of 
$1,000,000. Contracts have been let for 75 wells. 


A reduction in prices of aluminum is announced by 
the Pittsburg Reduction Co. No. 1 metal, guaranteed 
over 98% pure, is quoted at 55 cts. per Ib. in ton lots. 
No. 2 metal, guaranteed over 94% pure, and with no in- 
jurious impurities, for a‘loying w'th iron or steel, is 
quoted at 50 cts. per lb. in ton lots, a reductién of 5 
cts. per Ib. in each case from the last price quoted. 
The base price on aluminum sheets and plates Is re- 
duced from 90 to 80 cts. per lb. Alam'num wire rods 
are reduced from $1.20 to 90 cts. per Ib., and aluminum 
wire, Nos. 9 to 14 gage, is reduced from $1.25 to $1 ** 
per Th. 
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STAND-PIPE ACCIDENTS AND FAILURES.* 
By Prof. Wm. D. Pence. 
(Continued from p. 342.) 
Defiance, O., Feb. 8, 1891. 

(On Feb, 8, 1891, some seven weeks before the 
final failure of the Defiance stand-pipe, described 
below, ice was blown over its top when the pumps 
were suddenly started. A description of this acci- 
dent and of the damage sustained to an already de- 
fective plate near the base is given in connection 
with the record of the final failure, which occurred 
on March 29, 1891.) 

Stevens Point, Wis., March 13, 1891. 

Ice fell in the 20 x 140-ft. wrought iron stand- 
pipe at Stevens Point, Wis., on March 13, 1891, 
and caused a plate in the 18th course from the bot- 
tom to bulge seriously in its upper right-hand cor- 
ner. The damage also extended to the breaking ot 
rivets in the adjoining vertical and _ horizontal 
seams, and the plate immediately above was 
cracked along a line of rivets, while the seam to 
the right was spread apart. The damaged plates 
were % in. thick The daily pumpage at the time of 
the accident was about 200,000 gallons. 

This stand-pipe was constructed of wrought iron 


plate, tested to 40,000 Ibs. tensile strength; the 
thicknesses for various heights were as follows: 
He'ght, Thickness, Height, Thickness, 
feet, inches. feet. inches. 
00 Bikes ncecveaceades ee . SP Oe. sa as.d00 6ée 6-16 
ae Ul Dink ensoeceunem ee Se OO BO oo 0,0 08en 5-16 
GO Gs 5 one bb cid ceeee ae Bee 00 BOD. os cecccces 4-16 
CP 00: GD. 600 cals lbs 7-16 


The riveting in the lower SO ft. is double and in 
the upper 60 ft. is single. The anchorage is pro- 
vided for by bolts attached to plate 
The foundation rests upon a granite ledge and has 
diameters of 44 and 30 ft. at the bottom and top, 
respectively; the depth is 16 ft., of which the lower 
S ft. is concrete and the upper half is granite 
rubble, The angle iron at the top of the structure 
is 3x 3-in., placed upon the inside. 

The accompauying view, Fig. 9, shows the me-hod 
of repairing the damaged portion of the stand-pipe. 
The details were planned and executed by Mr. W. 
©. Lamoreux, Superintendent of the Stevens’ Point 
Water Co., through whose courtesy the view and 
the following description were obtained: 


brackets. 


We built a swinging scaffold or staging which we 
hoisted to the break, 85 ft. (this was, of course, sus- 
pended from the top of the pipe), and put a 5 x 5-ft. 
patch on after cutting out the injured portion. The 
holes were punched and the plate bolted on with one 
man inside; the next thing was to heat the rivets out- 
side, pass them through a hole (prepared for the pur- 
pose, and afterward tapped and plugged) to the man 
inside, who immediately put them in the rivet holes 
and held them for two boilermakers to rivet aown, 
after which we pumped the man inside to the surface 
and he came down the ladder. The job was a suc- 
cess, and cost but $275. 

This accident, while apparently of trivial im- 
portance, is in reality worthy of the closest study 
along the following lines: 

(1) The cause is known with certainty to have 
been the fall upon the water of a quantity of ice 
which had been lifted to and lodged against the 
top angle iron. 

(2) The conditions of weather had been as fol- 
lows: A protracted cold period, during which a 
wall of ice nearly the entire height of the stand- 
pipe had formed, succeeding which came a rise in 
temperature of sufficient extent and duration to 
thaw the huge tube of ice free from the wrought 
iron shell, and to allow it to rise against and 
slightly above the top angle iron; then a sudden 
freeze occurred which cased the ice to adhere to 
and remain suspended by the top angle until a sec- 
ond very rapid rise of temperature loosened the 
grip above and allowed the ice to fall. 

(3) The necessity for extraordinary caution in 
the use of the stand-pipe during such a critical 
period. 

(4) The structural metal was wrought iron of a 
low specified tensile strength. 

(5) In view of the dangerous practice of using 
stand-pipes which are known to have defective 
plates, the exceedingly cheap and effective method 
of repairs adopted at Stevens’ Point deserves ex- 
tended notice and use. 

It is of further interest in this connection to no- 
tice that the unusually heavy ice formation in the 


* Copyright, 1894, Engineering News Co. 
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Stevens Point stand-pipe, due to its exposed loca- 
tion, had afforded an experience from which obser- 
vations of much value may be drawn. During mid- 
winter ice forms from the bottom up, to a thick- 
ness of 2 to 3 ft., according to the severity of the 
winter, and in the milder seasons the ice tube often 
melts away at the base to a height of some 40 
ft. under the action of the water before breaking 
up. Previous to the accident above described, the 
ice had frequently become lodged on the angle iron 
at the top and had fallen, but no damage resulted 
because of the slight fall. Since the accident, how 
ever, a repetition has been prevented by constantly 
keeping the water level well up at such times, this 
being “‘the only safe procedure after the ice is 
loosened from the pipe.”” The free movement of the 
ice after melting loose is seriously interfered with 
by the angle iron at the top rim being placed in- 
side, but upon several occasions the melting has 
been sufficient to allow the great tube of ice to 
pass the angle iron and to protrude as much as 20 
ft. above the top of the stand-pipe. 

Another source of trouble has been found in the 





| 
Fig. 9.. Method of Repairing Stand-Pipe at Stevens 
Point, Wis. 





frequent formation of an air tight cap of ice, re- 
quiring extreme caution in starting the pumps so 
as to force an opening gradually, and in case of a 
fire or other heavy demand upon the gravity supply, 
the pressure has been found to fall very rapidly. 
At such times a distinct whistling sound, due to 
the rapid passage of air through a small opening 
in the ice-cap has often been heard. 


References.—Engineering Record, Vol. XXIII, pp. 
288 (April 4, 1891). Correspondence with the superin- 
tendent of the Stevens Point Water Co. (1893). 


Defiance, O., March 29, 1891. 

The 22 x 140-ft. steel stand-pipe at Defiance, O., 
burst at 12:10 p. m., March 29, 1891. At the time 
of the failure the gage indicated a height of 13 
ft. of water in the pipe and the pumps were run- 
ning. Two defects in a plate of the second course 
were known to exist before the stand-pipe burst. 
The first of these, consisting of a crack between 
two vertical rows of rivets, developed when the 
stand-pipe was filled the first time after its com- 
pletion in January, 1889, more than two years 
previous to the final failure. Sediment soon stopped 
the leakage from this crack and nothing was done 
toward removing or reinforcing the defective part. 

Some seven weeks previous to the date upon 
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which the stand-pipe burst, on the morning ot 
Feb. 8, the indicated water level being 60 ft., the 
pumps were started. An explosion followed and 
large quantities of ice were projected to a height 
of 10 ft. above the top, accompanied by a violent 
rocking of the stand-pipe and a contraction in the 
second course of plates. A careful examination 
showed a second crack in the opposite end of the 
defective plate, above mentioned. This second de 
fect started in a rivet hole at the upper edge otf 
the plate and was about 6 ins. long. As in the prev 
ious instance, no action was taken either to repair 
the damage or to stop the use of the stand-pipe 
until made safe. At the time this phenomenon oc- 
curred inquiry was made into the probable cause 
and it was quite generally believed that the ice had 
been projected over the top of the stand-pipe from 
a considerable distance below. Experience else- 
where, however, suggests that a sheet of ice had 
formed near the top, and that a thaw had allowed 
the ice to rise against, and perhaps slightly above, 
the top angle, to which it froze, forming an air tight 
cap. The thawing weather weakened this cap, 
which probably gave way upward owing to the 
rapid increase of air pressure from below due to 
the pumping, producing the explosive sound heard 
at the time. The impact caused by a portion of the 
mass of ice striking the water surface would have 
caused the vibration. 

The final failure, which occurred after three 
hours’ of continuous pumping, when the stand pipe 
was practically full, seems to have been due to the 
cracked plate in the second course. This and the 
first course of plates were torn into several frag- 
ments and projected considerable distances. The 
upper portion fell clear of the foundation, and the 
bedplate was moved 15 ins. No erystallization was 
visible in the plate fractures and most of the lines 
of rupture were in the solid plate. Very few rivets 
were pulled out and none were sheared. 

The steel plates varied in thickness from 5% in. 
in the bottom course to % in. in the top course, de 
creasing 1-16 in. for each 20 ft. The foundation 
was of stone masonry 40 ft. in diameter and 15 
ft. deep, and the anchorage consisted of eight 2-in. 
bolts secured to plate brackets. 

Ice having a thickness as great as 18 ins. was 
found in the ruins, but it is supposed to have been 
floating freely in the stand-pipe, as the weather 
had been quite warm for several days. Although 
the second flaw was developed by the ice, as above 
described, the existence of a previous crack fixes 
much of the cause of the accident upon the defective 
steel plate. However, the real responsibility for 
the failure lies in the negligent policy which per- 
mitted the use of a structure known to be in a 
critically dangerous condition. 


References.—Engineering Record, 


Vol. XXIII, pp. 
288, SUV-10 (April 4, 11, 1891). 


aS News, Vol. 
o 


XXYV., pp. 313, 343 (April 4, 11, 1891). urnal New 
bKngland Water-Works Association, 1893. Hng.ueering 
Record, Vol. XXVIL, p. 216 (Feb. 11, =. ingineer- 
ing News, Vol. XXIX., p. 243 (March 16, 1893). 


Nappanee, Ind., Aug. 25, 1892. 

A wooden water-works tank 24 ft. in diameter 
and 20 ft. high, supported upon a 70-ft. timber 
frame, burst during test at Nappanee, Ind., Aug. 
25, 1892. The failure is supposed to have been 
due to overstraining the wrought iron hoops, inas- 
much as the accident occurred immediately after 
the contractor had tightened the hoops to stop the 
leakage. The tank and supporting frame were de- 
stroyed. 


References.—Engineering News, Vol. X XVIII., pp. 193, 
251 (Sept. 1, 15, 18¥2). Correspondence with local au- 
thorities, Nappanee (1893). 


Wheatland, Ia., Jan. 16, 1893. 

An elevated wooden tank, 20x 20 ft., burst on 
Jan. 16, 1893, at Wheatland, Ia. It was built of 
pine staves and the hoops are said to have been of 
wrought iron. Although the tank had been com- 
pleted about two months it had not been accepted 
from the contractor. It was about two-thirds full 
of water and contained a small quantity of ice at 
the time of the accident. 

The cause of the failure is stated to have been 
the overstraining of the hoops in an effort to stop 
the leakage. It is probable, however, that the 
prevailing low temperature had some influence upon 
the metal of the hoops. 


References.—Engineering News, 
(Jan. 26, 1893). Engineer:ng Record, 
171 (Jan. 28, 1893). 


ties (1893). 


Vol. XXTIX., p. 73 
Vol. XXVIL., p. 
Correspondence with local authori- 


, 
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Asheville, N. C., Jan. 22, 1893. 


(Note.—See description of the partial collapse of the 
Asheville stand-pipe which occurred during a wind- 
storm in March, 1887.) 


The steel stand-pipe at Asheville, N. C., burst and 
fell early on the morning of Jan. 22, 1803. It had 
for some time been used only to hold a reserve 
supply for fire service, and at the time of its failure 
contained about 45 ft. of water. A period of un- 


usually cold weather had caused a tube of ice hav- 
ing a thickness of 7 or 8 ins. to form inside the 
stand-pipe, but a few days immediately preceding 
had 


the accident the weather been somewhat 
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fire service would allow the ice to form a 
having an equal thickness from the 
level of the water. During the few warmer days 
preceding the accident, the heat of the sun must 
have caused the ice to melt 
cume in contact 


tube 
base to the 


more or less where it 
with the metal shell on the south 
half of the stand-pipe, and as the junction of the 
ice with the bedplate was doubtless watertight, for 
the reason above stated, the water trickling down 
would fill the melted space to a level of probably 
nine-tenths of the total height of the ice tube. With 
the fall in temperature on the night of the failure, 





FIG. 10. VIEW 


warmer. During the colder period above men- 
tioned, persons in the vicinity heard loud cracking 
sounds which seemed to originate in the stand-pipe. 
These signs caused much apprehension because of 
a break which had developed about two years be- 
fore in the bottom angle, but which had not been re- 
enforced in any manner, the only action taken be- 
ing to drop bags of sand into the stand-pipe to stop 
the leakage. The night of the failure was marked 
by a considerable reduction of temperature. 

The diameter of the stand-pipe was 45 ft.; the 
height, 60 ft.; the bedplate was 5 in. thick and the 
side plates, consisting of 12 courses of 5 ft. each, 
had thicknesses as follows: 


Thickness, Thickness, 
Courses. ins. Courses. ins. 
ek epee ee. Wee Mc as sk ceeasckene % 
ge ee a 


The angle joining the bedplate to the first course 
was 4x 4x % in. and the top stiffening angle was 
3x31 in., placed inside. The stand-pipe rested 
upon a stone foundation and its capacity was 
713,000 gallons. Ks 

Almost the entire stand-pipe clung together and 
fell in a flattened mass to the southward, as shown 
in Figs. 10 and 11, clearing the foundation about 
10 ft. The west half of the upper six courses was 
doubled under, but otherwise the plates were spread 
out in a single layer. The principal line of fracture 
could be traced passing from a point at the base on 
the northwest, spirally upward to the right, to a 
point near the southeast at the top; the fracture 
about the base occurred mainly in the bend of the 
angle. Aside from the crack in the bottom angle 
above mentioned, nothing resembling a flaw could 
be found in the ruins. However, the fact that the 
structure toppled and fell directly to the south- 
ward suggests that the initial rupture occurred upon 
that side. 

The cause of this accident has been ascribed to 
the formation of ice in the stand-pipe, but the ex- 
istence of a grossly neglected flaw should bear at 
least an equal share of the responsibility; for, al- 
though simple hydrostatic pressure might have been 
withstood through an indefinite period, it is also 
true that the conditions of weather attending the 
failure were not unusually severe. A careful con 
sideration of all features of the case suggests the 
following explanation: 

The relatively constant stage of water in the 
stand-pipe due to its restriction to the demands of 


OF STAND-PIPE FAILURE 


AT ASHEVILLE, N. C., LOOKING NORTH 


the pocket of water would probably re-freeze at 
the top first, after which the remaining water, be 
ing confined, would develop enormous energy, re- 
taining its liquid form except as available space 
was gained by compressing the ice tube or extend 
ing the plates of the stand-pipe, as in the familiar 
bomb-shell experiment. Simultaneously with the 
above, the falling temperature would tend more and 
more to contract the metal shell until, at the cold 
est hour of the night, the climax was reached in 
the failure of the structure. Whether the initial 
rupture occurred in lifting the stand-pipe by break 
ing the bottom angle or in the failure of a vertical 
riveted joint, is uncertain, but the latter would 
seem the more probable. In either case, however, 





Fig 11. View of Stand-Pipe Failure at Ashevilie, 


N.C., Looking Northwest. 


assuming the above theory to be correct, the struc 
ture might have been expected to fail on its south 
side. 

It is credibly stated that the stage of water in 
the tank was habitually so low that the plates vi- 
brated with more or less violence under the action 
of the strong winds, resulting, as was supposed by 
some, in the injury to the bottom angle already 
mentioned as having occurred some two years prev 
ious to the final disaster. In order to reduce this 
vibratory tendency guys were added at that time, 
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and, although the water level continued low, the 
trouble from the wind, above mentioned, is said 
to have been reduced 

References.—Asheville “Citizen,”’ Jan. 23, 1893. En 
gineering News, Vol. XXIX » 73 (Jan. 26, 1893). En 
gineering Record, Vol. XXVIL, p. 191 (Feb. 4, 1893). 
Correspondence with the city engineer ana with the 


local authorities of Asheville (1803) 


GAS MOTORS FOR STREET RAILWAYS. 
Owing to the many advantages of independent: 


motors for street railways having a comparatively 
light traffic, various 


systems of operating such 
motors have been introduced and used, including 
steam, compressed air, storage ontteries, gasoline, 
ete. In a recent report from Mr. F. H. Masoft, 


U. S. Consul-General, at Frankfort, Germany, there 
is a description of gas motors (using ordinary illu 


minating gas) which are in service at Neufchatel, 
Switzerland, and Dresden, Germany. From this 


report we take the following abstract: 
At Neufchatel there was required a new line 3% 
miles in length to connect that city with the village of 


St. Blaise. Nine-tenths of the distance les outside of 
the city limits, and through a district which could fur 
nish but few 


passengers rhe estimates had to be 


half 


with an averuge 


made on a basis of one cat 
hour during 14 hours of daily 


of seven passengers per car 


either way every 
service 
each paying 5.7 ets. for 
return trip. The contract for 
the equipment was let to a firm in Vevey 


the through outward or 
» Which under 
took and fulfilled the task of providing motor cars to 
be driven by gas engines supplied with ordinary ttumi 
nating gas from the city mains. 
ind practical in construction; they run quietly, without 
jar or smoke, stop and start quickly, and the ma 
chinery requires to be cleaned but once a week. Fach 
motor car carries 20 inside passengers, and weighs, when 
filled, They Neuf 
chatel These cars can pass curves or 100 
ft. radius, run backwards or forwards with equal fa 
cility, and with 7.9 HP. are able to traverse any part 
of the line (which is 40 ft. higher at the midway point 
than at either terminus) at a speed of 11 miles per 
hour. atmospheres is fur- 
nished by the city gas company at $1.09 per 1,000 en. 
ft.. and it is found that under such cuonattions the 
eost of gas per car for the round trip (6% miles) Is 
19.3 cts., or about one cent per passenger for a filed 
ear or half a cent per passenger for the single run 
from Neufchatel to St. Blaise or return. This prings 
the net operating expense per passenger so far below 
the cost of electricity, power, steam or com 
pressed air that, although the experiment !{s still new, 
the problem is thought to be solved in favor of gas 
for all roads of a similar class. 

But by far the most elaborate and Interesting ex 
periment is that which has been made at Wresden, 
where a street railway about three miles in length is 
operated with gas-motor cars invented by a German 
engineer named Luebrig, and bullt by a company at that 
place, the engines themselves being supplied by the 
Gas-Motor Fabrik at Deutz. This system nas been in 
operation for several months. At Dessau another line 
is now under construction, and will be put 
tion during the coming summer. 

ThegLuehrig motor car is built to accommodate 16 
passengers seated within, with standing room for five 
besides the motorman on the front platform and six 
on the rear platform. Passengers are not allowed in 
Germany to stand in the aisles of street cars holding 
to straps. Under the American system of crowding and 
packing one of the Lnehrig cars would carry perhaps 
4) people. Power is supplied by two double-cylinder 
zas engines of 7 HP. each, located on elther side be 
neath the seats and carefully inclosed in zine sheath 
ing, which excludes gas and smell and protects the 
machinery from dust or Under the frame 
work of the car are located at each end four cylin 
drical reservoirs, the whole eight having an aggregate 
eapacity of about 360 cu. ft. of gas, sufficient to run 
the car eleven miles over a road in which tne grades 
do not exceed 5%. The car weighs, without passengers, 
74 tons, and can be built for from $3,500 to $4,000, 
according to the number included in one contract. 

The cylinders are kept cool by water circulating 
through pipes leading from a cylindrical reservoir car- 
ried on the roof of the car, the heated water rising 
and the cold descending automatically, and with such 
satisfactory results that after a run of several miles 
the warmth of the cylinders may easily be vorne by the 
naked band. 

Gas is supplied from the ordinary street mains, and 
is compressed to eight atmospheres by a simple double- 
barreled force pump worked by a stationary gas en- 
gine or other power, and at this pressure the res- 
ervoirs of a car may be filled through a fiexible pipe 
in less than a minute. Gas costs In Dresden $1.05 
per 1,000 cu. ft., and, in view of the advantage which 


These cars are strong 


about six tons 


$2,856 each. 


cost, delivered at 


Gas compressed to six 


horse 


in opera- 


contact. 
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such a wholesale, regular consumption would offer to 
gas companies, it is safely assumed that most of them 
will be quite willing to erect compressing machinery 
at thelr own cost and deliver the gas to the motors 
at the prescribed density. The car is mauagea by 
one motorman standing on the front p'atform, who, 
with throttle and governor, regulates the speed at will 
from 150 to 240 engine revolutions per minute. As the 
double engine gives a motive force of 14 HP., a second 
ear may be attached whenever needed, thus aoubling 
the capacity of the line during hours or days oF 
greatest activity. A loaded car climbs a grade of 
6.6% at a speed of four miles per hour, but for satis- 
factory work in all weathers and seasons the grades 
should not exceed 5%, 

In an address delivered before the German Gas 
Water Supply Association Chief Engineer Kemper, of 
Dessau, submitted a comparative estimate for the con- 
struction and equipment with gas motor, electrical and 
horse cars of a street railway five miles in length and 
requiring an outfit of 20 cars for ordinary service. In 
these estimates double tracks for all, two compressing 
stations at $2,500 each, sheds, ete., for the gas-motor 
cars are included; for the electrical roads dynamos 
and overhead wires, and for the horse cars 120 to 150 
animals with the requisite stabling and nxtures, the 
intention being to show the comparative cost of build- 
ing and putting Into operation the same road under 
each of the three systems, The estimate was us fol- 
lows: 

DOO one stones Bebdce 6540000 0 buweeel $180,880 


Gas motor 142. 800 
Horse cars 133,280 

The original construction and equipment account tis 
therefore slightly in favor of horse cars as compared 
with gas motors, though both are notably cheaper than 
the electric plant. But this difference in favor of 
horse power rapidly disappears when the cost or daily 
operation is taken into account, As the result of care- 
ful study, Mr. Kemper states the net operaung ex- 
pense of horse cars in Germany at 9 to 11 cts. per car- 
mile, against &5 cts. for electric cars and 6% cts. for 
the Luehrig gas-motor cars. There is thus claimed an 
economy in motive power of 25% in favor of gus us 
. compared with electricity and from 60 to 75% in com- 
parison with horse power. It is, of course, too soon to 
declare that the entire problem has been definitely 
solved, and no one will pretend that the Luher.g mo- 
tors (which have undergone several improvements since 
being put into service) have reached or even uap- 
proached the ultimate standard of utility. 





THE ANGLO-CHILEAN NITRATE RAILWAY. 

From a recent paper presented before the Insti- 
tution of Civil Engineers by Mr. G. M. Hunter, we 
abstract the following interesting details of this 
railway, which extends from Tocopilla on the 
eoast to Toco in the nitrate district, and is about 
54%, miles long, through rough and irregular coun- 
try. It has numerous grades of 2% to 4% and 
curves of 181 to 716 ft. radius (31.6° to 8°). Its 
summit, 3334, miles from the coast, is 4,902 ft. 
above sea level, and its terminus 3,626 ft. above 
sea level. There are two switchbacks near the 
lower end. The width at subgrade is 10 ft. in 
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Tank Locomotive; Anglio-Chilean Nitrate Railway. 


euts and 9 ft. on fills, the gage being 3 fc. 6 ins. 
The track is laid with 40-lb. T-rails spiked to 
native oak ties 8x 4% ins. and 7 to 9 ft. long, 
spaced 2,420 to the mile. The rails are laid to 
break joint. As heavy trains coming down grade 
widened the gage, in spite of tieplates and double 
spiking to the outer rail, the rails were connected 
by tiebars 44x 2% ins., having the ends bent up 
to fit the outer flanges of the rails, and proved very 
effectual. They are made in two pieces, bolted 
together between the rails, for convenience in 
placing. At Tocopilla is a pier 400 ft. long and 42 
ft. wide, of plate girders, supported on 5-in. 
steel piles, the lower ends of which are set into 
holes “jumped” in the rock. The nitrate is car- 
ried in gondola cars 22 ft. long, 6 ft. 8 ins. wide, of 
15 tons capacity, and carried on four-wheel trucks. 
There are also box cars 30 ft. long for freght 
traffic. The cars are fitted with central couplings 
and buffers, and with the automatic vacuum brake, 
using cast iron brakeshoes. Without such brakes 
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the running of heavy trains would be very danger- 
ous, 

The locomotives are of a special type designed for 
this road, and are tank engines with eight coup‘ed 
wheels and leading and trailing four-wheel trucks. 
The tanks are at the sides of the boiler and there 
is « rear bunker. The cylinders are outside and 
inclined. These engines haul four, and sometimes 
five, loaded coal and freight cars, weighing 80 to 
90 tons up a 4% grade 17% miles long; and ten to 
twelve cars, weighing 180 to 200 tons, on other 
parts of the ilne. Mr. Hunter informs us 
that owing to the two switchbacks the engines have 
to run both ways, and that owing to the sinuous 
character of the line (there being 350 curves, the 
greater part of which were 32° in the first 17 
miles), it was necessary to have two four-wheel 
trucks to take the curves easily, and the engines 
did remarkably good work. An engine with pony 
trucks was tried, but did not suit the road and its 
use had to be abandoned. The engines were built 
by Kitson & Co., of Leeds, Their general design 
is shown on the accompanying cut, and the leading 
dimensions are given in the following table. An 
engine of somewhat similar design, but with a 
pony trailing truck, built in England for the Natal 
Government Railways, was illustrated and de- 
scribed in our issue of Feb. 8, 1890: 


Wheelbase, driving ......ccccecceees ee 11 ft. 4 ins. 
os GOOEE So n0ss on aedas jean iwatat . a 

Weight on leading truck........ rere 14 224 Ibs. 
* front drivers (blind tires)..... 17.696 “ 
- second drivers ....... caves v6 16,8u0  ** 
ee main drivers (blind tires)... 14,946 * . 
« Teer Grivers ....ccceces Sree 19,152 ‘“ 
. trailing truck .....0.c0.. akc 28,112 “ 


116,u20 “ 


We THRE Scspasecskctscvase secre 
“ 73,584 * 


Ft OU GQRROOEE 6 os acs bots bc 


Cylinders (outside) ..........4. be es ais Seen 17 x 21 ins, 
Se ea Seer 16 sq. ft. 
TR ONO” 6 oo 65.6 ih 454bs sta uvguaee oT °™ 


Capacity of tanks (side, 1,670; rear, 400). 2,070 gallons. 
ms  . s vac ces tviceseaebes ku eu. ft. 


THE REPORTED SHOAL AT THE MISSIS- 
SIPPI JETTIES. 

A great deal has been published in the daily 
press of late concerning the reported discovery of a 
shoal in the vicinity of the Mississippi Jetties. 
As many of the published reports have contained 
reflections on the design of the great work car- 
ried out by the late Captain Eads, we deem it 
proper as a matter of interest to the profession to 
reprint an editorial from a recent issue of the New 
Orleans “ Times-Democrat,” which is notable as 
an unusually clear presentation of a technical sub- 
ject by a newspaper: 

We spoke, the other day, of the bank reported newly 
discovered off the mouth of the Mississippi, out of which 
an attempt has been made to create a sensation and to 
show that the Jetties were, in some unexplained way, 
responsible for it. As we pointed out, this bank was 
reported discovered over 40 years ago by pilots, but 
not definitely located at the time. It seems to have 
been an elusive one, for although pilots have searched 
for it several times since then, it was not discovered 
until the other day, when it was accidentally stum- 
bled on. A surveying party has been sent out to look 
it up and locate it, as the matter is one of great 1m- 
portance to New Orleans. In the meanwhile, as it af- 
fects the Jetties, it may be well to recite a few facts 
about the river which it would be well for those dis- 
cussing its hydraulics to know, 

1. The “bank” is a traditional one, as we have noted, 
our traditions concerning it going back 40 years or 
more, and 20 years before work on the Jetties was 
ever begun. 

2. It is located 10 miles from the mouth of the Mis- 
sissippi River in a southeasterly direction, whereas 
the deposit which passes from the Jetties through 
South Pass goes in a westerly or southwesterly dir- 
ection, and not where the bank was discovered. 

3. South Pass discharges no more sediment into the 
Gulf now than it did before the jetties were built. 

4. The volume of water from South Pass is only one- 
tenth that of the whole river at the head of the 
Passes. If any filling up is occurring anywhere near 
the point indicated, it must be from Pass-a-Loutre and 
its branches, which discharge about 45% of the river 
volume. 

5. The shoals which have at any time given trouble 
to ships are at the head of the Passes or near it, and 
not in the Jetty channel, and were not in any way 
caused by any works built by Mr. Eads. 

6. The river surface above and below New Orleans 
is not rising, as is pretended by some, but the channel 
is doing exactly what Mr. Eads predicted of it at the 
outset—deepening and enlarging atits bottom, so as to 
accommodate itself to the additional water kept in it 
by the levees. This point was laid down at length by 
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Mr. Eads, and thoroughly demonstrated by him. He 
held if the river were kept within its banks by levees 
and overflows prevented, it would tend to scour out 
the channel, render it deeper, and in time reduce the 
flood height of the river. A comparison of the United 
States Coast Survey chart of 1876 and the recent sur- 
veys made in the river just above New Orleans for the 
purpose of constructing the bridge shows that the 
river is deeper there to-day than it was 18 yeurs ugo. 

7. As for the story most usually indulged in by the op 
ponents of the Jetties, that the works at the head of 
the Passes act as a dam and raise the level of the 
river at New Orleans, this is shown not to be true, 
as the Passes discharging the river into the Gulf are 
as large as they ever were, probably larger, as outlets 
like Cubett’s crevasse, just above the head of the 
Passes, are constantly closing up year after year. ‘his 
happened before the Jetties were built, ana none of 
the works at the head of the Pass, either auring con- 
struction or since, have delayed the ciosing up of 
these great crevasses. 

As for the proposition that these works act like the 
tide in backing the water up to New Orleans, and even 
above that point, those who know aught apout hy 
draulics recognize that there is no similarity what- 
ever between a tide and a dam in their effects. A 
tide would slowly raise the water behind it, extending 
in this case its influence only a short distance above 
the dam, for the raised surface of the water would 
cause the river to break out in great violence at 
Cubett’s Gap, “the Jump’? and other old openings, 
and through any weak places in the banks where the 
Gulf bays are near the river, as the land along the 
Mississippi is only a narrow ridge just above the sur 
face of the water. On the other hand, a tide is a 
pulsation simply, and moves not only against the cur- 
rent, but uphill, as can be seen any day at New Or 
leans, where the surface of the river is at times 16 ft. 
above the level of the Gulf at the mouth.. A tide ris- 
ing 18 ins. at Port Eads rises 3% ins. at New Urleans, 
111 miles above the Port Eads tide gage, aua the pul- 
sation travels up the 16-ft. hill this long distance in 
about five hours, at the rate of twenty-one miles an 
hour, at the same time not appreciably affecting tne 
velocity of the current. 

These are some of the facts that it would be well 
to bear in mind in considering the hydraulics of the 
Mississippi. The trouble with some of vur Kastern con- 
temporaries is that they continue to discuss the 
subject of the Jetties, etc., without making the slight- 
est efforts to inform themselves as to the facts. ‘Thus, 
at the mere report that a bank has been found in the 
Gulf somewhere off the mouth of the Mississippi, with- 
out investigating it in any way, they adopt the most 
extraordinary conclusion as to the Jetties, ete., and 
commence to shout: “Stop fooling witn the Missis- 
sippi.”’ 

‘The Mississippi River Commission is continually gath- 
ering important data about the Mississippi all the way 
from Cairo to the Gulf, and some of the brightest ny- 
draulic engineers, both in the Army and civil lite, are 
studying all the time the important problem which 
these data and the results of leveeing and diking pre- 
sent; and it would seem but reasonabie to consult 
these acknowledged experts on the subject and allow 
them to give their experience and their views instead 
of having papers a thousand miles away pass judgment 
on the matter without taking the trouble to secure the 
slightest information about it. It is this constant ham- 
mering away on the subject by those who know noth- 
ing about the river, and do not seem to care to 
know anything, wHich has been a constant stum- 
bling block in the way of the friends of river im- 
provement, who are called in to explain and re-ex- 
plain a hundred times. Will not those who are dis- 
covering every few months that the river and the 
Jetty channel, if not the Gulf of Mexico, are filling 
up with sediment, drop this old and tiresome story 
and allow the work of improvement, from which we 
have already obtained such good results, to go on un- 
interrupted and unattacked? 


The Ferris wheel at Chicago is to be taken down and 
removed to New York city, and work has 
already begun preparatory to taking the iron- 
work apart. The work Is to be done by F. J. Me- 
Cain, of Chicago, who erected the wheel and will also 
re-erect the structure in New York. In taking down 
the ironwork the elaborate falsework at each side of 
the wheel used in the erection will be dispensed with 
and a system of shoring resting on and braced against 
the ironwork of the wheel will be used. It is expected 
that it will take about ten weeks to dismantle the 
ironwork. The material will be loaded on the cars 
and shipped to New York, five trains of 30 cars each 
being required, it is stated, for the purpose. The 70- 
ton steel axle will be transported on the special steel 
ear, built to carry the 110-ton Krupp gun, exhibited at 
the exposition. This car was illustrated in our issue 
of April 20, 1893. , 
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FIG. 5. PLAN, ELEVATION AND SECTION OF MANHOLES. 
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GENERAL PLAN OF SIPHON AND BULKHEAD DAM 
AND ELEVATION OF BULKHEAD. Fig 3 


Re ne are ec 


FIG. 2. ENLARGED PLAN OF PORTION OF BULKHEAD DAM. 








FIG. 4. PROFILE OF SIPHON, 





Cross Section. 


FIG. 6. DETAILS OF JOINT STRAPS. 
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FIG. 11. WIRE ROPE BLOCK 
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FIG. 9. DETAILS OF PIPE BULKHEAD 
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THE METROPOLITAN SEWERAGE SYS 
TEMS OF MASSACHUSETTS. 
(With inset.—Continued from p. 123.) 

Of the various submerged crossings connected 
with this work in some respects the most interest 
ing is that beneath Shirley Gut, near the outfall 
end of the North Metropolitan system (see map on 
inset sheet, Eng. News, Jan. 25, 1804). This piece 
of work has been so well described by Mr. Howard 
A. Carson, Chief Engineer of the Commission, in 
a paper before the Society of Arts, of Boston, to 
which reference has already been made, that we 
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After a careful study and consideration or the va 
rious questions involved it was concluded that a sin 
gle line of pipe having the same capacity as a double 
line would be simpler and more reliable im manage 
ment when the works were in actual use, althougn it 
might possibly be more costly in first construcuon 
This led to the plan of a single line of sewer across tne 
Gut formed of 12-in. masonry, surrounded by a shell of 
‘%-In. steel. As the use of the steel shell was fo 
strength and tightness in the process of laying, 1t was 
not necessary that it should prove permanent. A 
branch was to be provided at each side of the Gut, se 
that should experience in actual maintenance ana oy 
eration of the system show it to be desirable, an ua 








FIG. 12. VIEW OF SECTION OF SdIRLEY GUT SIPHON, SHOWING BULKHEAD AND 
PIPE LAGGING. 


cannot do better than to quote Mr. Carson's de 
scription, supplementing it with the line drawings 
on the inset sheet and the accompanying views in 
the text. Mr. Carson wrote as follows: 


Shirley Gut is the name given to a narrow strait which 
separates Deer Island from Winthrop. At the point 
selected for the sewer crossing (Fig. 1 on the accom- 
panying inset sheet) it is about 315 ft. wide at mean 
high water and has a width of about 105 ft. at tow 
water. The tidal current, which is noted for its switt- 
ness at this point, practically never ceases. The 
depth of water at mean high tide in the middie of the 
Gut is about 25 ft. The shores and bed consist of 
gravel and sand down to respective deptns on the 
Deer Island and Point Shirley sides of about 26 and 
66 ft. below mean low water, where clay 1s found. 
It was necessary that the sewer passing under the 
Gut to connect the sewer already laid on the Win- 
throp side with that on the Deer Island side should 
be in the shape of a depressed loop (Fig. 4 on the 
inset) or inverted siphon, having its axis in tne mid- 
die of the Gut, about 22 ft. lower than the axis of 
the sewer on the Winthrop side. 

This was necessary in order not to impair naviga- 
tion, and it involved digging a trench from 12 to 18 ft. 
deep across the channel. Various methods of construc- 
tion had been suggested. The best of all, so far as 
the sewer is concerned, would have been to make a 
pelmanent causeway across and build the sewer with 
a straight grade, and thus dispense with the siphon. 
This was at one time considered by the Board, brut 
as considerable opposition was met, it was thought 
that seeking the necessary congressional and state 
legislation would involve too much delay, with con- 
siderable chance of its being rejected. 

A practicable method would have been to descend in 
a shaft about 70 ft. on the Winthrop side into the 
clay tunnel under the Gut in this clay, and ascend 
on the Deer Island side. It has been constantly kept 
in view in designing all parts of the Metropolitau sys- 
tem to so place the sewer as to admit of its examina- 
tion with little difficulty at any time. The objection 
to the method of deep tunneling just referred to is 
that its great depth would make it slow and expensive 
work pumping out the siphon for examination. 

It was concluded on the whole that it would be bet- 
ter for all concerned that the state should incur the 
risks of the work. It was therefore done directly un- 
der the charge of the engineering department. 


ditional line could be laid across in the future when 
found to be necessary. 

It was at first proposed to lay the steel pipe in the 
trench in sections of 50 or 60 ft., employ a diver to 
connect the sections, then pump out the interior and 
lay the 12-in. shell of brickwork therein. With the 
pressure of water that would exist under these condi- 
tions, steel shells far thicker than those proposed 
would collapse before the water could be pumped out. 


} 
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ro prevent this it was proposed that the pipes should 
be braced internally with closely placed wooden braced 
rings, to be placed in the pipes before they were moved 
from the shore. Further consideration led to making 
use of the brickwork itself for bracing the pipes, al 
though their weight would then be increased six-fold 


The first step in carrying out this design was to 


build across the Gut a bulkhead dam (Pigs. 2 and 

on the inset) whose maximum beight was about v7.5 ft 
with a length of about 467 ft., and with its top about 
12.7 ft. above mean low water Phis bulkhead, or dam 


was built of sufficient strength to resist the pressure 
of the tidal current and to successfully withstand many 
storms that have since occurred. This dam stopped the 
swift tidal current and enabled a dredge to operate 
fhe trench dredged in this comparatively still 
stood fairly well The heavy sto 


tially filled it and considerable 


water 
rms of August par 
redredging was done 
he steel pipes, In sections of 48 to GS f 


were 
placed near high-water mark on the Win hrop shore 
They were lined with brickwork about 13 ins. thick 
and bulkheads were constructed at the end of each 
section. (See Fig. 9 on the inset sheet for details 
and the view, Fig. 12, in the text.) These bulkheads 
were S ins. thick, of hard pine timber, and we calked 
und pitehed by ship calkers, As a further precaution 
they were covered with sheets of rubber which were 
cemented to the steel outer skins of the sections Phi 
bulkheads were strongly secured the masonry of 
the pipes. To test the tightness of these pipes an a 
tempt Was made to exhaust the air from their inte 
rior by means of small steam ejectors After several 
hours it was found that the partial vacuum, as in 
dicated by an ordinary vacuum gage, was only about 
L in. of mercury rhe rubber sheets were then taken 


from the ends of the pipe and the ends covered with 
Portland cement mortar. This mortar, after it was 
set, was painted with asphalt; various joints of the 
steel structure were examined; leaks were found and 
stopped, and the pipes were thus made practically 
tight. 

On the afternoon ebb tide of Sept. 13 and the morn 
ing ebb of the next day the middle section was moved 
on rollers to low water mark, by Cavauugn & Sons 
building movers. 

In the meantime, the dredging scow, 3324 ft. wid 
79 ft. long, and 6% ft. deep, had been fitted with two 
overhanging trestles or shears (Fig. 13 in the text) 
with specially made blocks and tackle for hoist™ng 
holding and lowering the pipe. These shears were 
placed on the side of the dredge about 35 ft. apart, and 
so arranged that they could be later moved to other 
appropriate distances for handling the other sections of 
the pipe. About 12:30 p. m. on Sept. 14, the tide then 
lacking about one hour from high water, the dredge 
was anchored to the southward and the hoisting tackle 
was attached to steel straps toward the two ends of 
the pipe. The four drums of the two hoisting engines 
then slowly began winding. In this manner the pipe 
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FIG. 13. VIEW OF SHEARS WITH MIDDLE SECTION OF S.P1CN BEINS LOWERED 
INTO PLACE 
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was purtly lifted and partly pulled from the 12-in. 
square timbers and about 80 hard wood rollers on 
which it rested. The rollers and blocking immediatery 
rose to the surface, covering the vicinity with floating 
wood, The dredge and the pipe were then pulled out 
to deeper water, and the pipe slightly lowered. It was 
found that the weight of the pipe in salt water was 
just about equal to the displacement, and when low- 
ered it sank nearly, but not quite, to submersion. The 
weight In air of this pipe was about 225,000 Ibs. 

The seow and pipe then moved so that the 
latter was nearly over the position which it was finally 
to oceupy. As shown by the profile (Fig. 4 on the 
inset), the pipe was bow-shaped, and when moved from 
the shore to near its final position 
plane was horizontal. The pipe had now to be re- 
volved 90° so that its symmetrical plane would be- 
come vertical with the concave side of the pipe upper 
most. This was done by hoisting on twu enas of the 
straps and lowering on the other two ends. After 
letting some water into the pipe through a small gate 
and increasing its weight with a few sand bags, It 
was lowered to its final position, and rested on two 
accurately placed cross-sills provided for that purpose. 

Its true position in plan as it was lowered 
termined by 


were 


its symmetrical 


was de- 
vertical wires which were stretched from 
points on the middle plane of the pipe to pulleys on 
the hoisting rig. Its descent to its true position in 
plan was facilitated and partly brought about by two 
ropes, one at each end of the pipe, passed under pul- 
leys anchored in the bottom of the Gut in 


the exact 
eentral line of the sewer. 


The ropes ascended to the 
top, were led to the scow, and were kept in tension by 
six or eight men to each rope 


Phe other three long pipes were on following days 


successfully moved down the beach, 


earried out into 
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clay brought in scows. Backfilling from 3 to 5 or 
6 ft. in depth was contemplated at the time of the 
report. 

The bulkhead dam was begun May 25, and fin- 
ished July 19, 1893. It cost $7,206, of which $1,973 
was for cribwork and embankment and $5,233 for 
the piling in place. 

The cost of the pipe in place, including masonry 
lining, moving, sinking and connecting, but not in- 
cluding the dredging and backfilling of the trench, 
removing bulkheads in pipe and other minor de- 
tails, was $21,210. 


THE EFFICIENCY OF AIR AND FOUNDA 
TION BRAKES.* 
By Waldo H. Marshall, M. E. 


The writer is convinced that granted we employ an 
acceptable air apparatus and the M. C, B. foundation 
brakes, the two are often applied to both passenger 
and freight cars in a way which is certain to entail 
needless expense in maintenance and repairs, and that 
a loss of efficiency in operation often arises either from 
the manner in which they are applied or from rutes 
governing their operation and care. 

In foundation brakes greater care should be taken 
to see that the proper leverages are employed. It 
may seem a broad statement to make, but in the many 
instances during the past few years in which T have 
had occasion to measure air-brake levers, hardly a 
ear has been found correct, and so many errors in 
leverages have come to my notice that I cannot but 
conclude that this matter is not being followed as 
closely as it should be. I believe that the drawings 
of brake gears are generally correct, and that the er- 
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the Gut, partially revolved, 


and bolted one to another. 


lowered to the bottom, 
This latter work was done 
by divers 


details 


Many were provided to compel each pipe, 
thongh under water and out of sight, to go precisely 
to its proper place, and to give evidence above the 
surface that this was being accomplished. All these 


devices resulted in reducing the work of the divers to 
the lowest practicable terms, Fig. 14 (in the text) 
shows one of the short manhole sections as it is be- 
ing moved down the beach. After removing the inte- 
bulkheads the siphon and filling the short 
spaces between the pipes at the joints, formerly oc- 
bulkheads, with masonry, the 
found to be tight and in an exceedingly 
factory condition 


rior from 


eupied by the pipes 


were satis- 
A plan, elevation and section of one of the man- 
Other de- 
referred to in the text are 
6 shows the joint strap used at 
the ends of the main sections; Fig. 7 the cradle for 
the middle Fig. S the clamp for 
the pipe lagging: 10 the end guides for the 
center section of the bulkhead; and Fig. 11 the wire 
rope block used in handling the sections. 


holes are shown by Fig. 5 on the inset, 
tails on the inset not 


ws follows: Fig. 


section; 


Fig 
ig. 


Krom Mr. Carson's last report, covering the year 
ending Sept. 50, 1893, the following additional in- 
formation has been taken: 


The had 
with rubber ga 


pipes exterior flanges at their joints 
thick and 3% ins. wide, 
40 1-in. bolts. On the lower 
side of each section end guides were placed to aid 
end into place. Each 
flanged joint was surrounded with Portland cement 


grout in a and finally covered with 


skets * in. 
nnd were bolted with 
in bringing the 


adjoining 


Ww ooden box 


VIEW OF MANHOLES FOR SHIRLEY 
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GUT SIPHON BEING MOVED INTO PLACE. 


rors occur in the shop. Within a month a bad case 
of slid wheels on a certain road was traced to a prake 
leverage of 107%, and this on a road which is so par- 
ticular as to use rivets instead of pins at some points 
in the brake gear, so that the levers cannot be dis- 
turbed. Another road now making some brakeshoe 
tests measured the levers on the coaches used for that 
purpose, to see what the pressure was on each shoe, 
and found usch a bad state of affairs that it’ is mak- 
ing a thorough investigation. These instances sre 
from roads that are noted for good air-brake practice, 
and the list might be increased almost indefiniteiy. It 
would be to the advantage of every railway to tabu- 
late the lengths of brake levers and all connections 
for each class of cars owned by it, and send blueprints 
of such tables to every place on the road where re- 
pairs of brake gears are liable to be made, with strict 
orders that those dimensions be adhered to. The 
length of connections is of more importance than 
usually considered, for the distortion of the brake gear 
by improper lengths may at any time cuuse cramping 
of parts or the striking of levers against ends of guides 
or other obstructions. Too much emphasis cannot be 
laid upon the fact that very short levers are going to 
give more trouble than long ones, if all connections 
are not of exact length. When one end of a floating 
lever under a freight car is made 4 ins. only, it 1s 
clear to every one that connections leading to it must 
be exact if the lever is to assume a correct position. 
Levers of ample length should be employed wherever 
possible in both passenger and freight brakes. 

In the term “loss of brake efficiency’? I include ali 
those losses which cause the actual brakeshoe pressure 
on the wheels to fall below what should be derived from 


*From a read before the 


Club, 


paper Western Railway 





a cylinder pressure resulting from 70 Ibs. pressure {; 
the reservoir transmitted to the shoes by a frictionless 
brake gear of the proper leverage. It is the general 
impression to-day that where standards have been 
carefully followed passenger equipment is braked to 
90% of its weight and freight to 70 This impression 
is erroneous, for the real brake power falls far below 
these figures, as I will show. In dealing with these 
losses let us assume that we have a good foundation 
brake and that the air-brake proper is beyond criti 
cism. For the purposes of this paper I have classitied 
the losses from theoretical efficiency as follows: 1, In 
sufficient train pipe and reservoir pressure; 2, excessivs 
piston travel; 3, the friction of piston packing; 4, pis 
ton release spring resistance; 5, tension of brake-bearm 
release springs; 6, friction in foundation brakes; 7, in 
sufficient leverage; 8, brakeshoes not applied to ali 
wheels; 9, the positions of shoes and angle of brake 
beam hangers; 10, coefficient of friction of the brake 
shoe metal. Some of these losses are unavoidable 
others can be avoided; some are important, others are 
trivial; but nearly all of them exist in many 
gears, and their influence should be understood. 

Insufficient Train Pipe and Reservoir Pressure. A 
few years ago there were many roads using less than 
70 Ibs. train line pressure as their standard, but the 
movement towards the adoption of 70 Ibs. has been 
marked, and now there are very few using less. I 
hare recently made inquiries and find there are se, 
etal roads using more than 70 Ibs. Of those using 
75 Ibs. a number are Eastern lines passing through 
hilly or mountainous country, and those empioying 
still higher pressure pass over the Rockies. There are 
however, a number reporting 75 Ibs. as a standard 
whose tracks are laid in a level country, and in suc! 
eases there seems to be no good reason for their prac 
tice. One cause for the greater uniformity in press- 
ures to-day as compared with the condition of affairs 
several years ago is doubtless to be found in the in 
terchange of freight ears equipped with air-brakes 
Those roads using less than 70 Ibs. must remember 
that they are losing brake power which should be avail 
able, and which other roads use without slid wheels 
or other attendant evils, 

Excessive Piston Travel.—You are all familiar with 
the fact that a difference in piston travel causes vari: 
tions in eylinder pressure, and tables have been pub 
lished from time to time showing the pressure obtain 
able in the cylinder with different piston travels: t 
may be of interest, nevertheless, to give the results 
as obtained by the writer in October, 1893. With 
7O Ibs. reservoir pressure, and an emergency applica- 
tion, the cylinder pressure with 4 ins. piston travel 
was 64% lbs. in passenger, and 64 Ibs. in fre'ght, or 
an increase of 7.5% and 6.7%, respectively, over the 
regulation 60 lbs., while with 12 ins, travel the press- 
ure became 56 Ibs., 6.7% less than it should be; or 
sifficient in the one case to slide passenger car wheels, 
and in the other to cause a serious loss of power. <A 
more striking effeet was noticeable in the service ap 
plication. With a piston travel of 4 ins., a 5-lb. re- 
duction (with 70 Ibs. in the reservoir) gives on an aver 
age 27 lbs. in the cylinde., while at 8 ins. travel, it 
had fallen to almost nothing, and there was not suffi 
cient force to make the piston travel any farther, 
even when disengaged from the brake gear. The fig 
ures for the 10 lbs. service reduction are us striking 
as the 5 Ibs., particularly when we remember that the 
10 Ibs. at 12 Ins. is almost wholly consumed by the 
great compression of the cylinder release spring. With 
several of the cars in a train having piston travels 
less than 6 ins., and others with 10 ins. or more, is it 
any wonder that smooth stops are not made? 

Friction of Piston Packing.—From the cup shape of 
the leather packing used on the air piston, some have 
assumed that the loss by friction must be considerable, 
because of the force with which the packing is set out 
against the side of the cylinder when the presstre is 
high. I have found no one who has attempted to 1 1eas- 
ure this loss by packing friction except the Wesiing- 
house Air Brake Co., and it found that the loss was 
only 1%. I do not know the manner in which these re- 
sults were obtained, but I have several times tried the 
experiment of placing an oil cylinder with friction!ess 
piston in front of the air-brake cylinder after removing 
the cylinder lever, and by means of accurate gages 
on both cylinders determining the loss. From the read- 
ings so obtained it is necessary to deduct the tension 
of the cylinder release spring. The resu‘ts certainly 
pointed to a greater loss than 1%, and it would appear 
that the loss was almost exactly 944% of the total 
power exerted on the air piston. If these figures are 
conclusive, and I see no reason to doubt their accuracy, 
except that they do not agree with the statement Mr. 
Westinghouse has kindly sent me, the loss from this 
source is quite large. It is, however, one of those 


brake 





losses which cannot very well be avoided. Another 
source of loss in this connection is the leaking of air 
past the packing. I believe this evil is overrated, and 
that if cylinders are cleaned once per year in both pas- 
senger and freight work, and oiled and/che piston 
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turned halfway around once (or possibly twice), iu the 
meantime the packing will give no trouble until worn 
so thin as to be useless. . 
Cylinder Release Spring Resistance.—The tension of 
the. cylinder release spring is another of the 
which cannot be wholly avo'ded, and it is doubtful if 
it ean ever be reduced to any great extent. It is in 
teresting, however, to know the magnitude of the force 
exerted by it, and I have measured 
from 10-in, passenger car cylinders, and have also been 
date from measurements made by the 
Westinghouse company on 14, 10, and S-in. 
springs. The percentage of the total 
in a 10-in. passenger cylinder spent upow the eylinde: 
and 7.7>.. re 
eyUnder the figures 


losses 


several springs 
furnished the 
cylinder 
available power 
release springs is found to be 4.17., 5.8 
spectively; for a 14-in. 


passenger 





ire 4.4%, 7.1%, and 9.6 respectively; and for an S-in. 
freight cylinder they are 6.5°,, 8.1 and 11.7%, re 
spectively. These percentages, it will be seen, are 


quite large in freight equipment, but it is probable thas 
the losses in the foundation brakes are somewhat less 
in freight than passenger offsetting the 
ifference in the springs. 

Tension of Brakebeam Springs.—-Of all the 
sources of loss of brake power, that of brakebeam re 
springs is the excusable. If brakes are 
properly hung the shoes will fall away from the wheels 
by gravity; no one dreams of using release springs o1 
freight trucks, and more call for them in 
the one class of service than in the other. It is 
erally supposed that they do valuable service in keep 
ing the shoes from the wheels, but if there is any in 
equality In the strength of springs on the same car, the 
result is the reverse of that desired—the slack is found 
at the shoes adjacent to the strongest springs, while a 
he other places the shoes are touching the wheels. I 
know of one case where complaints about the brakes 
on a fast mail train led to repeated investigations unt 
the trouble was located in the release springs, which 
were made of two plates, and so strong that they con 
sumed all the brake cylinder power in light 
applications, Of course, in mak ng a stop, the ordinary 
service application was made, but the brakes did noi 
hold at all, and before the engineer could 
train with a heavy application he would run by the sia 


gears, thus 
Release 


lease least 


there is no 


gen 


service 


sivp the 


tion. ‘These mail cars and many other mail and baz 
gage cars on this road are now running without any 
release springs and giving perfect satisfaction. M: 





H. H. Westinghouse, being informed of the investiga 
tions [LT was making, wrote me on the subject of re- 


leuse springs as follows: 

| am satisfied that the use of springs is the cause of 
considerable loss in the efficiency of power brakes on 
passenger cars. It might be well for any one whe 
inks ‘that springs on brakebeams are a necessily to 
be referred to what is done w th brakes on freight cars. 
So far as 1 am aware, no one ever thinks of pucung 
a spring on the brakebeam of a freight car, It is 
possible that on some of, the heavier brake gear, sucli 
as is used on six-wheel trucks, an additional release 
spring may be desirable in moving some of the heavy 
levers to their proper position, but a much better place 
ean be found for such a spring (if required) than on 
the brakebeam, 


Friction in Foundation Brakes.—As far as I know, oo 
one has heretofore attempted to accurately measure the 
loss of brake power due to the friction of pins, lever 
suides, ete., in the foundation brake itseif, and most 
authorities are of the opinion that it does not amount 
to much. After measuring the loss upon a car while 
standing still, and while considering the necessity of 
a running test, I was informed by the Westinghouse 
company that it had also made some measurements on 
standing cars. The method of investigation was to re- 
move a pair of brakeshoes, and substitute a diaphragm 
arrangement containing liquid to which pressure gages 
were attached. By comparing the cylinder force with 
the actual brake-shoe pressures, the loss was readily 
determined. These tests were, of course, taken with 
the car at rest, and it was their impression 
that a large portion of the friction of the brake 
gear would disappear with the train in motion, 
as the shaking and rattling of all the different 
parts would permit them to take new positions very 
readily, while in standing the roughened surfaces of 
the bolts and§levers would probably offer a consider- 
able resistance to the steady strain of the brake eytin- 
der pressure, unaided by any jarring motion. My own 
method of obtaining the pressure at the shoes was to 
use an oil cylinder on the back of a wooden beam, 
with a strap passing entirely around it and the beam 
open at the inner end to form a jaw for the brake 
lever, The brakes were operated as usual, but all 
pressure te this brakebeam was transmitted through the 
oil eylinder, and the pressure in it was recorded by an 
aceurate gage secured to the inside of the car. Part 
of the pipe between the cylinder and gage was copper, 
und with enough slack in it to yield readily when the 





track curved. A second gage placed close to the 
lirst named one was piped to the air cylinder. The 
resuits are shown graphically in Fig. 1, where the 


highest diagonal line represents the theoretical press- 
ure of the beam, disregarding all losses. The space 
between it and the line immediately below it repre- 
sents the loss from the tension of the cylinder re- 
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lease spring, and the 


HEAL space hat of the pisten 
packing friction taken at 9%, The next to the 
lowest line is obtained from the readings of the oil 


cylinder, and consequently the entire space between it 
and the highest b 
the beam indicated the 


the eylinder release spring and pis 


line represents the total ‘tween 


loss 





and the air cylinder 
loss occasioned by 
ton packing, 


tion of the 





Having 


the remainder must be the loss from fri 
foundation brake Phe 
brakebeam release springs (357 lbs. in this case) must 
be subtracted from the reading of the oil eylinder, and 
this gives us the lowest line, which is the 
upon 


tension of the 





real pressure 


the brakeshoes. The areas of loss are named on 


the diagram. Running tests 
Fig. 2, and the 
reading showed 


were then made, with re 
from the 


pressure the 


sults shown in curved 
oil evlinder that at low 


friction in the foundation brake was practically elimi 


line 


nated by the vibration, but at high pressures more and 
more remained to detract from the brake 
Fig. 2 the release springs and piston packing cause ex 
actly the 


power. In 


same losses as in Fig. 1. 


It is clear that any moderate reduction of the othe 
effected by good designing of 
brake gears, by care in the construction, and by atten 


tion to them in 


losses which 


may be 


service, will increase the available 


brake power without endangering the wheels. For i 


10,000 


8 


+ 4,000 
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Brake Cylinder Pressures, lbs 


Fig.¢. Diagram Showing Losses of Pressure 
Air-Brake Cy! nder 


Beam as Determined by Standing Test 


Between 


stance, long brake levers, should materially reduce 
friction in 
travel 


foundation gears; maintaining the piston 


will not only avoid the loss arising from lower 


that 


release 


also avoid 
eylinder 
remembered that in the 
friction 
and consequently where levers or connections are rub 
bing or grinding on parts to the truck or car 
still greater exist. If the 
sented will disturb the equanimity with which we view 
our 90 and 70 
service and make us determined that only losses act 
ually unavoidable will be tolerated, a great iimpreve 
ment will result, and the object of this paper will be 
Incidentally these figures seem to con 
tradict the prevailing theories regarding 
friction, for they that with the 
given the brakeshoe, its friction is almost as great us 
at the small contact surface on the rail,while the pre 
ure is The force of this 
may be modified, however, by the difference in the co 
efficient of friction. 
Insufficient This 
enuses, either the adoption of low standards of brake 
power or mistakes in putting up foundation brakes 
How many thousands of cars are running with lower 
brake power than is supposed, because of such mis 
takes, railway officials will never reallize until they 
thoroughly investigate. But many purposely lower the 
brake power by adopting something less than %*) of 
the weight as their standard. 


air pressure in the cylinder, but will 


due to the greater tension of the 


And then it 
brake gears tested all 


spring. must be 


necessary was avoided 
bowls 


losses figures here pre 


brake powers for passenger and freight 


accomplished. 
brakeshoe 
large 


show us area 





about 25 less. Statement 


Leverage. arises from one of two 


In passenger service the 
of the weight. There is cer 
tainly no excuse for anything less than If 6 

was ever adopted because of trouble with slid wheels 
when 9%)” of the weight was braked, it 
been due to irregular train pipe pressure, a bad 
of the excess pressure, or bad construction somewhere 
and those evils should have been corrected instead of 
the leverage reduced. In freight service the accepted 
practice is to brake 70% of the light weight of the 
ear. I believe this to be wrong, and that 90° of the 
light weight should be braked, as in passenger equip- 
ment. That it can be done is clear from the fact that 
a number of roads are successfully using that percent- 
age without slid flat wheels. And in view of the diffi- 
eulty of controlling heavily loaded freight trains, and 
the small brake power available at best, there is good 


range is from 65 to 95 


must have 


use 
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euson why advan we sli lal 
ditional 20 As for those roads using less than 
ind 70° respectively, they are not only guilty of gross 
negligence, but thev might be n 1 > pay dearl f 
their neglect or carelessness, if in damage suits 
from accidents that been avoided b 
brake power the he md was sl iD 
in court 

Brakes Not) Applied \ W o f 5.4 
twelve-wheeled irs) reported y 2385 are thea 
ono all wheels, and of those nearly LM 1 
te sleeping car companies l is eviden heref 
that the railways, as a whole have done b ii e | 
this direction to impreve the brake service Cine ‘ 
sen for this is that it is impossible to get brakes 
the middle wheels of some six-wheelod tr ks. Yoert 
must be admitted that there is not snffici ‘ ‘ 
shown in this direetion 

Position of Shoes and Angle of Brakebeam Hs 
ers There is but little to be said s pliane { 
subject. for the reason that the iene f to “i 
reasonably correct in this respect I <1 do be bear 
in mind, however, tl exNague tel] sex the angle 
of the har may play ! i i put eithe 
exusing a considerable loss or sucl mhodners © us 
slide the wheels ml th f whe he ikes at 
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2 D ram onow L Pp B 
tween Air-Brake Cy Brake Bea 
Detern ned y ~ ning T t. 
the hanger is parallel to a tangent to the whee ' 
nidddle point of the brakeshoe contact the best re 
sults will be obtained 
Coefficient of Friction of Brakeshoe Metal his 
matter has been brought to the attention of railway 
men frequently, and the M,C. B. Association has done 
considerable work in determining the value of the 
efficient for different metals Phe etfe of a low ce 
efficient is so clear to everyone that it is 1 necessat 
to give it further attention at this time 
BOARD OF TRADE REQUIREMENTS FOR 


ELECTRIC RAILWAY CIRCULTS 
The reguintions here given wer recently 
issued by the English Board of Trade. after 


a conference with interested parties, to prevent in 
jury to gas and water pipes by the return currents 
of electric street railways. The following is 
from a digest of the regulations in London “ En 
gineering ’ 


1 
lake 


In electric tramways one of the tw 
in every 


o conductors mus 


! The othe 


be insulated from earth 
not be insulated if (1) it be formed by the rails 
or (2) if it be laid within 3 ft. of the rails, or @ if It 
be of such sectional area as shall reduce ¢ 


need 


he differen 
of potential between the ends of the uninsulated po 
tion of the return below a certain limit defined betow 
Uninsulated returns laid within 
be connected to them, at 
ing 100 ft., by strips of copper of at 


3 ft. of the rails must 
distances apart not exceed 
least 1-16-In. se 
tional area, 

An uninsulated 
ative 


return must be 
terminal of the 
also be 


connected to the neg 


generator. This terminal muat 


connected through a current indicator to two 
“l 20 yds. apart, Gr else 
to a water pipe of not less than 2 Ins, 
The shall be 
electro-motive force of 4 volts shall produce a 
of at from one to the 
the earth. 

An uninsulated return 
tained that (1) the 
connections 
shall not at 
mile of tramway 
rent oufput of the 


cator be placed 


separate earth connections place 


internal Giam 


eter that an 


earth connections such 


current 
least 2 amperes 


other through 


must be so laid and 
from the 
indicator to the 


exceel 


main 
current 
through the 

any 


passing earth 
generate 
time either 2 amperes pe: 
of the total ew 
station; (2) that if a current indi- 
between the and 


single line, or 5 


uninsulated return 
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any pipe in the vicinity, it shall always be possible 
to reverse the direction of the current by three Le- 
clanche cells in series, if the direction of the current 
is from the return to the pipe, and by one cell if the 
direction is from the pipe to the return. A_ record 
must be kept of the difference of potential between the 
parts of the uninsulated return furthest from and near- 
est to the generating station. This difference must not 
exceed 7 volts. 

The insulation of all insulated conductors and feed- 
ers must be such that the leakage current does not 
exceed 1-100 ampere per mile of tramway. Insulated 
eonductors laid below ground must have an insulation 
resistance of 10 megohms per mile at least. When in- 
duction is caused on conductors erected previously, the 
owners of such wires can apply for permission to in- 
sert one or more Induction coils in the tramway con- 
ductors to prevent the disturbance. When the line, or 
the return, or both, are laid in a conduit, the conduit, 
if of metal, shall afford metallic continuity through 
its whole length, and, when the rails form the return, 
it shall be connected to them. When the conduit is of 
non-metallic material, and not of high insulating qual- 
ity, it shall be divided by insulating screens from pipes 
laid within a distance of 6 ft. 


TESTS OF PUNCHES OF DIFFERENT 
FORMS. 


By Geo. S. Allen, Cleveland, Graduate of Case 

School of Applied Science. 

(Graduating Thesis Awarded First 
in Engineering 


Honorable Mention 


News’ Thesis Competition of 1893.) 


These experiments were made to determine: (1) 
Which of the various shaped punches now in com 
mon use for punching iron and steel did its work 
with the least maximum pressure, and the relation 
of unit distortion as the punch 
through the plate; (2) the effeet of clearance upon 
the power required by the punch; and (8) the effec! 


coud 


Y). Y) ©) Y, ©) 


FIG. 1. FORMS OF PUNCHES USED 


stress to passed 





of the form of punch and amount of clearance 
upon the tensile strength of the punched plate. 

Apparatus Used.—Ten different forms of punches 
were tested on plates of uniform size and thickness, 
244x123 in. These punches are shown in plan 
and elevation in Fig. 1. Brietly described, A is an 
ordinary flat punch; B a wedge-shaped punch sup- 
posed to be an approximation to the double spiral: 
C a cupped flat punch; D a peculiar form bearing 
a marked resemblance to a schoolboy’s basswooil 
whistle; E a combined flat punch and shearing 
counter punch; F and G special forms obtained by 
milling tlat punches: H a single spiral; 1 a double 
spiral; and J a milled double spiral. 

Punches A and B were furnished by I. P. 
Richards, of Providence, R. L, and punch J was 
manufactured by the Pratt & Whiiney Co. All 
the others were made in the mechanical laboratory 
of the school. Each punch measured %% in. in diam- 
eter and was used with a die having a clearance of 
0.022 in. 

The experiments were all made on a Riehle screw- 
testing machine of 60,000 Ibs. capacity, with a 
Riehle lever jjndicator for recording the distortion 
or sinking ofthe punch into the metal. This in- 
dicator recorded deflections of 1-1000 in. 

Manner of Conducting Tests.—In order to gain 
some idea of the nature of the metal, test piece No. 
1 was reduced in width to 1 in. and cut apart in 
double shear by a straight die. The relation of 
unit stress to deflection is graphically represented 
by curve 1, Fig. 2, where the ordinates represent 
pressures and the abscissas, deflections. Test piece 
No. 2 was reduced in width to 2 ins. and broken by 
tension. The curve obtained from this test is shown 
by curve 2, Fig. 2. In this curve, deflections are 
plotted to scale as far as the full line extends, but 
at the point where the dotted line begins it became 
necessary to remove the measuring apparatus, and 
consequently the dotted line represents pressures 
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only to seale. The following data were derived 
from this test: 

BERN VUE GONE... fis des ede O Is) eae 66,000 Ibs. 
Ultimate unit stress.......... on 55,900 * 
Contraction of area at fracture.........eeseeeees 58.4% 


Elongation per inch of length............cece0. @ ° 
MOR CL GRBUERS 6 asvsch ep evuct se cudeets 26,000,000 


This preliminary work having been accomplished, 
the comparative test of punches was begun. ‘lhe 
punch to be tested was held rigidly to the cross 
head of the testing machine by a special grip and 
the die was clamped by a set screw in a cast iron 
holder which rested on the platform of the ma 
chine. This holder was so arranged that it could 
be adjusted in all directions horizontally for the 
purpose of centering the die with the punch. After 
balancing the machine at zero, a test piece, the 
thickness of which had been carefully measured 
with a micrometer screw, was placed upon the die 
in such a position that a hole would be punched 
through it 3 ins. from one end on a center line. 
The punch was then lowered until it rested lightly 
on the top of the test piece, and the indicator set 
at zero. The machine, being once more started, was 
run at its slowest speed until the scale beam indi- 
cated a pressure of 2,000 Ibs. After a stop long 
enough to take a reading of the indicator, the load 
was increased to 4,000 Ibs. and another reading 
taken, and so on, readings of the indicator being 
recorded for each increase of 2,000 Ibs. until the 
punch broke through the metal, when the machine 
was reversed and the punch brought back to its 
initial position. This same operation was performed 
on the other end of the sample, each test piece 
thus serving for two tests of the same punch. If 
in any case the tests on the two ends did not give 
very nearly the same results, a third test was made 
to ascertain which of the first two was more nearly 
correct, 

The punched plates were taken to the milling 
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IN MAKING TESTS ON STEEL PLATE. 


machine and the edges smoothed to remove all 
eracks and bring the holes directly central with the 
pieces. All of the plates were then returned to 
the testing-room and broken by tension. In order 
to make this test correspond as nearly as possible to 
the stress occurring in actual practice, each plate 
was gripped by the middle, while a hardened steel 
pin, passing through the punched hole in one end, 
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FIG. 3. DIAGRAMS 
SHAPED PUNCHES 
PUNCHED PLATES. 


and connected to the screws of the testing ma- 
chine, tore the metal apart, at the point where it 
had been punched. In this manner each end of all 
the samples was broken, the maximum and ultimate 
loads, and the contraction of area at fracture and 
the elongation of the hole being carefully de- 
termined. 

Results of Tests.—Fig. 3 shows graphically the 





; Each horizontal Space = wt in. Deflection. 
SHOWING COMPARATIVE PRESSURES REQUIRED BY DIFFERENT 
AND THEIR EFFECT UPON THE TENSILE STRENGTH OF 
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relation of distortion to unit stress in the compari 
son of punches. The number printed along- 
side the curve denotes the number stamped on the 
test piece and the letter deno‘es the form of punch 
used. The dotted perpendicular lines which are 
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= ww in. Deflection 


Each hor. Space 

= in. Deflection. 

Fig 2. Diagrams Showing Tensile and Shearing 
Strength of Steel Plate Used in Punching Tests 


placed near and numbered the same as the curves 
show, to one-half scale, the tensile strength of the 
punched plate. 

An examination of the curves shows at once th: 
pressure required by each of the several forms ot 
punches and the effect of the punch upon the ten 
sile strength of the metal. It will be seen that 
curves Nos. 1 and 2, from the cupped punch, C, 
show a very high pressure, while the punched plates 
are left very weak. We may conclude, therefore 
that cupping a punch is harmful. Curve 3, from 
the flat punch, also indicates a high pressure, bu' 
shows a much less weakening effect on the steel 
It may be well to state that the average tensil 
strength of all the plates punched by the flat pune! 
shows the plate to be of 7,000 Ibs, less tensile 
strength than the drilled and reamed plate. Curve< 
4 and 6 illustrating the behavior of two double 
spiral punches of different pitch, show that they 
both leave the plate as strong as the flat punch 
and require less pressure. Curve 4 is from a spiral 
of six threads per inch and curve 6 from one of 
three threads per inch, which seems to indicate that 


THE 


an increase in the steepness of the spiral tends to 
cause the punch to penetrate the metal easier, but 
te weaken the metal more. It would require a 
much larger number of experiments to substantiate 
this theory, however. Curve 5 indicates that the 


wedge-shaped punch, B, acts in much the same 
manner as the double spiral. Curve 7 gives a very 
good showing for punch BE, while’ it leaves the 
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metal as strong as the drilled and reamed plate. 
There was, however, some trouble experienced in 
using it, as the wad was apt to bind and the counter 
punch had a tendency to crowd to one side and 
strike the die. Furthermore, since the punch, to 
ream the hole properly, must travel considerably 
further than the flat punch, it requires at least 
twice the power to run a punch of this kind as to 
run a flat punch. 

Curve 8 shows the single spiral to be better than 
the double spirals. Curve 9 is from the peculiar 





%,000 
52,000 


Pressure in Pou 


Each horizontal Space = g"" in Deflection. 
Diagrams Showing the Effect of the 
Punch and Die 
Pressure Required and the Tensile 
of the Punched Plate. 


Fig. 4. 
Amount of Clearance Between 


Strengths 


shaped punch G. In respect to the pressure required, 
this punch does not compare favorably with F, bu 
it leaves the metal stronger. Besides weakening 
the steel, F, on account of its peculiar shape, is 
weak itself. In fact, after it had been used 
several times it split in the manner indicated by 
the dotted line, Fig. 1. Punch G, however, is a 
very good form to select. It is cheaply made, uses 
but about four-fifths of the power required by the flat 
punch and leaves the metal comparatively strong. 
Curve 10 is from the Pratt & Whitney doull- 
spiral, which is milled instead of being cut in a 
lathe. This punch acted entirely different from the 
two other double spirals. I: that the 
face obtained by millng a spiral, since it is not s> 


very 


is possible 


FIG, 3. SWITCH-BOARD FOR 2,500-VOLT CURRENT IN DYNAMO 


ROOM AT BALTIC. 


angular, is preferable to the true spiral. At deast it 
makes the punch stronger, and that is a strong point 
in its favor. Curve 12 is from the whistle-shaped 
punch, which did its work with the least pressure 
of any form tested. 

Punches D, F, J and G, which were the four re- 
quiring the least pressure, were each tested a second 
time, and, although the steel was of a different 
quality from that on which they were first tested, 
yet they showed the same relative order of re- 
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did in the first series of tests 


experiments on 
Fig. 4, are with punch A, having the 
clearances indicated by the decimals printed along 


sistances that they 
The 


curves in 


clearance, 


side the curves. These curves show that, between 


the limits of .O1 in. and .0© in. there is no connee 
tion either between clearance and power required 
the plate, or 
strength of the punched plate 

The the 


follows 


to punch between clearance and 


results of tests may be summarized as 


(1) A punch to work easily and thet injure the 
metal should not be cupped out 

2) A double punch; that is. one which firs 
punches a small hole and then reams it on by 


shown by the 


SG 
teresting from the fa ha he current which 
operates the motors that drive the mill is generated 
by water power at Baltic, 444 miles away, and is 
transmitted by wire circuits on les to the point of 
use 

For Thay years he Villua ‘ Witte power aft 
Baltic, on the Shetugket River, has be running 

waste, the mil which once used having been 
burned Some time ago, Mr. | 1’ Lat wher of 
the Ponemah Mills, at Tafitville, purchased = the 
old mill site and water power at Baltie, bu t 
new mill on the site of the old ruin and prepared 
to transmit the surplus power Taftville by el 
tricity, as the water power at Taftvil Was 

’ l? ite th u = ' | i rnd 





FIG. 1. TURBINES ANDSLINE §SHAFTING IN BASEMENT OF, PONEMAH MILL,”BALTIC, CONN 


means of a shearing counter-punch, leaves the plate 
but requires at the 
necessary to run a flat punch. 

(3) The ordinary flat punch leaves the plate about 
90°. as strong as a drilled and reamed plate 

(4) A milled spiral punch 
which has the spiral cut in a lathe. 


stronger, least twice power 


is preferable to one 
(>) A single spiral requires less pressure than a 

double one and leaves the metal about as strong. 
(G) A single sloping or whistle-shaped punch does 

its work with the least consumption of energy 
(7) Between the limits of 0.01 and 0.05 in., clear 


ee) AT TT 


ee 


FIG. 4. 





the use of auxiliary steam power had becom 
necessary. 
The new mill at Baltic is four-story stone struc 


ture, and the dam which is thrown across the stream 


is of masonry and furnishes an effective head of 32 
ft. We are informed that the flow of the river 
is sufficient to furnish a minimum of 1,500 HP 

even in the dryest seasons. As this would mean 
a winimum flow of about 500 cu. ft. per second 


and as the area of the watershed is not much over 


14) sq. miles, this seems a pretty generous estimate 


The turbines are of the double horizontal type 
ind were made by the P. CC, Holmes Co., of 
Gardiner, Me. There are three 42-in. wheels and 
one 27-in., the former developing S800 effective 


HP. each at 157 revs. per minute an] th: litter 300 
HP. at 244 revs. Fig. 1 is view in th 


in, located the | nel of the 


turbine 


mill at Bal 


LINE WIRE FOR 500 K-W. ELECTRIC POWER TRANS- 


MISSION, BALTIC TO TAFTVILLE 


ance has no effect on the power consumed by a 
punch or upon the strength of the punched plate. 


DRIVING COTTON MILLS 
rr: 
We are enabled to present herewith engravings 
showing some interesting work recently installed in 
connection with the operation of two large cotton 
mills by electric motors. The first of these mills 
is located at Taftville, Conn., and is especially in- 


BY ELECTRIC- 





tic. As there seen, the belts from the turbine pul 
leys run obliquely the 
shaft. parti 
tion to the dynamo-room, and pulleys are mounted 
on it here which belt to the 
Each of these pulleys is mounted on a 
quill and connected to a Hunter friction clutch, so 
that it may be readily started or stopped, and the 
same is true of the pulleys which take the power 
from the turbines. The line shaft is supported, as 


upward to the pulleys on 


main This shaft extends through the 
transmit power by 
dynamos. 


| 
| 
| 
| 
| 











566 


seen in Fig. 1, by 
The regulated by 
Schenck governors, which are reported to 
be giving excellent 


heavy iron girders on stone 


speed of the 


electric 


piers turbines is 

satisfaction 

two 250-K-W. General 

which 
Mach machine 

a 3-K-W. bipolar 


machines run at GOO revs, per 


In the dyname-room are 


Klectric three-phase deliver a 


2 


generators, 


eurrent of volts po ential 
ix provided with its own exciter, 
The larg 


minute, and are 


dvname 


set so firmly on substantial founda 





FIG. 2 


lols as to run with searcely a percepiible vibration 


Fig. 2 is from a photograph in the dynamo-reom, 
showing the independent exciter and the belt 
mission from the line ‘shaft 


switchboard, Fig. 3, 


traits 


generators are connected to a common 


and may be run in parallel 


whenever desirable. To this end the board is fur 
nished with synchronizing apparatus, the acoustic 
syuchronizer being mounted on the face of the 
the equalizing switch being ai 
interesting this 
switchboard are the high voltage switches on the 
lower part of the board. These are mounted on 
marble bases with substantial barriers erected be 
tween the switch blades, so that the circuit at fuli 
load and voltage may be broken without the slight 
est danger of arcing across from point 


<witchboard, and 


the back. The most novelties on 


to point. 
They have been amply tested and have proved their 


ability to cope with the trying work required of 
them with the greatest ease. The generators fall 


into parallel easily and run as smoothly together as 
No artificial 
loud is used in throwing them together, 
not been found necessary. 

‘The wires which transmit the current from Baltic 
to ‘Taftville are supported on substantial wooden 
poles placed 100 ft. apart. A view of the line is 
shown in Fig. 4. The wires on the upper cross- 
No, © bare copper and form the orig 
inal three-phase circuit designed for the transmis 
The wires on the lower cross-arm are No, 
They 
intended for a railway circuit, the 
Baltic 
railway; but. as the 
necessary to do the work suc 


would a couple of railway generators. 
as it has 


irms are of 


sion 
(WOO insulated wire, and are four in number. 
were originally 
generators for which were to be installed at 
ta feed the 


mount of 


Norwich street 


‘ Op per 


cessfully appeared too great, the system was 
changed, a second three-phase generator and motor 
were added, and three of the four proposed feeder 


utilized for the three-phase circuit. Al 
supported on the General Electric 
dard oil insulator, The fourth No 
AMM) wire, foruis a convenient relay 
cident to any of the others. 


At Taftvill he 


the bascme 


wires were 
the wires are 
compaay’s sta 


in case of ae 


three phase eireuits are led inte 
tof the new mill, where they drive two 
Jree-phase synehrenous scif-starting moters, identi 
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with the generators at Baltic. 

machines replace the two 350-HP. Corliss engines 
previously used. These motors are belted to the 
jack shafting previously driven by the engine, the 
pulleys on the shaft being equipped with friction 
clutches so that the load can be thrown from en- 
gine to motor, or back again, without any inter 
ruption of service. The motors start entirely un 
up to synchronous speed in 


eal in size 


aided, coming about 


seconds from the time the current is thrown on. 


THREE-PHASE ALTERNATORS AT BALTIC, 250 K-W. EACH. 


They are, like the generators, separately excited, 
the exciters being driven from the pulleys on the 
end of the motor shaft. 

The efliciency of the complete transmission at 
full lord, from the power applied to the dynamo 


pulley to that delivered to the motor pulley, is 


ace ITC 


ee 


These 
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gines. When the gutch was fully in and eugin 
and motor were running together, the engine was 
disconnected by its clutch and the power trans- 
ferred entirely to the motor. This could be done 
without producing the slightest disturbance in th: 
speed, and in the same way, now that both motors 
are ip and the engines are shut down, the load can 
be shifted from one motor to the other if Cesirable 
Ordinarily, however, there is work enough for both 
when driving the 1,700 loomsin the new mill 
operating the lighting plant and the three SO-HI’ 
General Electric railway generators, installed in 
another part of the basement. 

The first motor was started over two months ago. 
and the complete plant has now been in operation 
for several weeks, entirly displacing the steam ser 
vice, and doing its work, we are informed, in a 
highly satisfactory manner. 

The second textile plant in which electric power 
has recently been installed is the Columbia Cotto 
Mills, at Columbia, 8. C. The plans for this mill 
were prepared by Messrs. Lockwood, Greene «& 
(o., of Boston, and the power plant was designe: 
and furnished by the Stilwell-Bierce & Smith 
Vaile Co., of Dayton, O. The power plant con 
sists of two pairs of 48-in. cylinder-gate Victor 
turbines on a horizontal shaft, direct connected to 
2 multi-polar generator delivering about 70) 
Kk. HP., furnished by the General Eleetric com 
pany. A separate 24-in. horizontal Victor turbin 
was installed for driving the fire pump. The ac 
companying cut, Fig. 5, shows the turbines and dy 
namos just ereeted in position over the tail race 


NOTES FROM CITY INGINEERS’ 
OTHER MUNICIPAL REPORTS. 
The report of Mr. Horace Andrews, City Engi 
neer of Albany, N. Y., is prefaced by a short but 
admirable summary giving the population and arex 
of the city and the manner in which various im- 
provements may be made and their cost met. 
Some good information is also given by Mr. 
Andrews relating to the painting of bridges. Dur- 
ing the year the Hawk Street Viaduct was found to 
be in need of repainting, four years after its erec- 
tion. The city concluded to buy the paint, which 
was purchased of the Woolsey Paint Co. in accord- 
ance with a rule for amount, made by Mr. A. J. 
Swift, Chief Engineer of the Delaware & Hudson 
Canal Co., as follows: 5 gallon per ton of iron 


ANI) 


, 


FIG. 5. TURBINES AND GENERATOR FURNISHING ELECTRIC CURRENT FOR DRIVING 
COLUMBIA COTTON MILLS, COLUMBIA, S. C, 


just Su’.. In originally starting the mill before 
the second motor was ready for operation, it was 
the custom to bring the motor up to speed, and 
then gradually throw in the clutch connecting it to 


the shafting already runuing from one of the en- 





for the first coat and %¢ for the second. The first 
coat was a pure lead paint of light buff mixed with 
linseed oil ready for use, and cost $1.44 per gallon. 
The second coat was slightly greenish, of lead 
paint, also mixed for use, aud cos} 98% cts, per 
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gallon. About 100 gallons of linseed oil were 
purchased separately for $49.46. Of the paint for 
the first coat about 50, and for the second about 
eight, gallons were left over. The total cost of 


paint and oil was $945 and of applying the 
paint $975. Exclusive of inspection, the cost 
of paint, labor and storage was $1,945, or 


about $2.78 for each ton of iron in the bridge, the 
builders stating the weight to be 700 tons. 

The Executive Board of the city of Rochester. 
N. Y., has charge of the water-works, fire and 
highway departments and of all street improve- 
ments. The last report of the board contains a 
table showing the amount of money spent for vari- 


ous purposes in each ward during the fis 
cal year. For local purposes such tables are 
of value, although comparisons of ward ex- 
penditures are liable to be misleading in most 


cities, owing to differences in areas and other con- 
ditions. 

Street sweepings at Roanoke, Va., are used as a 
fertilizer on the city poor farm with good results. 


THE RIEHLE HORIZONTAL WIRE TESTER. 
We illustrate herewith a compact litthe machine 
for testing the tensile strength of wire. It 


is made 





in capacities of 100, 200 and GOO Tbs., and will take 
in specimens up to 20 ins. in length. This machine 
has just been put on the market by the Riehle 
tros. Testing Machine Co., of Philadelphia. 


The Imperial China Railway, from Tientsin to Shan- 
haikwan, is now completed, and said to carry great 
numbers of passengers and large quantities of heavy 
freight, which formerly had to be conveyed in carts 
and on pack animals. The railway is everywhere hailed 
as a blessing, and there is no opposition being made 
to its immediate extension eastward to the Taling 
River, which enters the sea some 60 miles from New- 
chwang. Already the road from Shanhaikwan to the 
Taling River, a distance of about 120 miles, has been 
graded, and it is expected that in one tracklaying will be 
commenced this spring. ‘The road in one or two places 
is difficult, and entails a considerable amount of blast- 
ing at the further end to carry it through some high 
hits,spurs of the Chan-pehshan or “‘Long White Moun- 
tain’? and a massive bridge has already been planned to 
earry the line across the Taling River, which is very 
wide .and deep at the point where it is to be crossed. 
This will probably be the most difficult part of the 
work. From the Taling River to Moukden, which is to 
be the present terminus of the railway, the work is 
comparatively easy. 


PERSONALS. 


Mr. Robert S, Rathbun has been elected City Engi- 
ueer of Allentown, Pa. 

Mr. Elmer E. Colby has been appointed surveyor of 
Green county, Mo., vice Mr. G. L. Crawford, resigned. 


Mr. John ©. Chase, M. Am. Soe. C. E., and Mr. J. 
G. Barri, C. E., have formed a partnership and will 
have offices at 27 School St., Boston, Mass, 

Mr. Birdsall Holly, who invented the district system 
of steam heating and introduced the direct pressure 
system of pumping for water-works, died at Lockport, 
N. Y., April 27. 

Mr. James Younger, Consulting Engineer of the 
Cramp Shipbuilding & Engineering Co., died at Ger- 
mantown, Pa., April 27, at the age of 50. He 
born in Scotland and came to this country in 1872. 


was 


Mr. Henry T. Gallup has resigned his position as 
General Superintendent of the Boston & Albany R. L., 
on account of Ul-health, and will be succeeded by Mr. 
W..R. Robeson, Superintendent of the Western Divi- 
sion, 

Mr. William H. Stearns, Superintendent of Bridges 
and, Buildings of the Chicago & Northwestern Ry., bas 
resigned to aecept the position of Mechanical Engineer 
of the Buda Foundry & Mfg. Co., at Harvey, Ill. He 
will be succeeded by Mr. R. C. Stattley. 

Mr. Reinhard Mannesmann, the father of the in- 
ventor of the Mannesmann process of rolling seamless 
tubes from solid bars, died at Remscheid, Germany, 
April 30, at an advanced age. He was for many years 
prominent among German iron and steel manufact- 
urers. A 


Mr. Van Brunt Bergen has been appointed Chief 
Engineer of the Department of City Works, Brook- 
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we. Ys, 
recently 


to succeed Mr. Robert 
resigned. Mr. Bergen 
Chief Engineer for 16 years, 
from $4,000 to $5,000. 


Van Buren, 
been 


whe 
has Assistant 


His salary is increased 


Mr. Thomas Burgess has accepted the position of 
General Superintendent of the works of Jolin Feather 
stone & Son, Chicago. Mr. 
Master Mechanic of the Galena & Chicago 
Union R. R., and has for some twenty years been Su 
perintendent of the Excelsior Iron Works, Chicage, and 
ecugaged in the 


Burgess served for several 


years as 


lesigning and coustructing of 
machinery, making a specialty of dredging machinery 

Mr. Michael Sarsfield Coleman, a well known 
tractor, died at Old Point Comfort, Va., April 20, aged 
3. He was born at Albany, N. Y., and sueceeded his 
father in the contracting business. He built G00 miles 
of the Texas & Pacific R. R., the West Shore R. R 
tunnel at Weehawken, N. Y., and a part of the Union 
Pacifie R. R, In with Smith & Brown 
he built the upper section of the Croton Aque 
duct, and he bad the contract for the Carmel dam on 
the Croton watershed, not yet completed. 

Mr. E. H. Beckler, M. Am. Soe. C. E., 
aun office as consulting engineer, making a specialty 
of railway engineering, in the Monadnock Block, Chi 
Since 1SS5 he chief engineer of the 
Montana Central Ry., of the Great Northern Ry. sys 
tem, and had under his direct charge the construction 
of the Seattle & Montana R. R. and the Pacitie exten 
sion of the Great Northern Ry., across Montana and 
Washington to the coast. Previous to 1885 he was for 
live years on the engineering staff of the Northern Pa 
citie Ry. 

Mr. Jolin M. 
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} 
Henny y 


cou 


connection 
new 


has opened 


cago. has been 


Egan, who has just resigned the po 
President and General Manager of the Cbi 
cago Great Western Ry., is a man of considerable en 
sineering experience. In 1880 he was Superintendent 
of Construction on the Western Division of the Cana 
dian Pacific Ry. In 1885 he became General Superin 
tendent of the St. Paul, Minneapolis & Manitoba R. R., 
now the Great Northern Ry., and the extension from 
Minot, N. Dak., to Great Falls, Mont., 
structed under his supervision. In 1887 he accepted 
the position of General Manager of the Chicago, St. 
Paul & Kansas City RKy., and in 1891, when the road 
became the Chicago Great Western Ry., he was elected 
President, retaining the title and duties of 
Manager. He will be succeeded by Mr. A. 
ney, chairman of the Board of Directors. 
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NEW PUBLICATIONS. 


RHPORT OF THE RAILROAD COMMISSIONER OF 
RHODE ISLAND, 1893. E. L. Freeman, 
sioner. Svo; pp. 1lO4¢; illustrated. 


to ear heating the 
rect steam or Baker or Johnston heaters are used, no 
regular passenger cars now having common stoves. 
The suggestion is made that double doors or vestibules 
would greatly add to the comfort of passengers. This 
practice is followed on some roads in other states. 
There are 233 grade crossings, 12 less than last year, 
of which 47 are guarded by gates and flagmen and 64 
by flagmen only; and there are 122 road 
and 138 farm or private crossings left uuguarded. In 
referring to the proposed new passenger station at 
Providence, it is stated that for through stations, open at 
each end, covered platforms are preferable to a train- 
shed, and that at Omaha a trainshed has 
placed by covered platforms. 
THE CANALS OF CANADA, By Thomas C. Keefer, 
M. Am. Soc. C, E., Montreal. 8vo; pp. 46; 2 plates. 
This is a reprint of a paper read before the Royal 
Society of Canada in 1893, and deals with the history, 
development and commerce of the canal system. 
Among the projected canals are the Georgian Bay 
Canal, from Toronto to Lake Huron; and the canal 
from the Ottawa River to Georgian Bay. 
TRADE PUBLICATIONS, 
RPPLOGLE’S ELECTRIC REGULATORS. 
factured by H. E. Olbrich, Cedar Falls, la, 
This catalogue describes a new electric speed gov- 
ernor for water-wheels. The device is covered by 
U. S Patent No. 476,311, issued June 7, 1892. It con- 
sists of an ordinary engine governor driven by the 
water-wheel, which, as the speed rises or falls, makes 
or breaks the electric circuit from a primary battery 
This circuit controls the action of a second macnine, 
also driven from the wheel, and causes it to snut or 
open the gate, as the case requires. 
MUNICIPAL MACHINDRY. F. C. 
Chicago, Ill. 4to: pp. 32. 
The plant illustrated and described in this column in- 


Comuiis- 


In regard report that di 


states 


crossings 


been re- 


Mauu- 


Austin Mfg. Cov., 


cludes street sweepers, sprinklers, dump carts, road 
machines, roilers and rock crushers, most of which 
have been described in our columns, In the crusher 


the upper and lower parts of the movable jaw have an 
alternating, reciprocating and vibrating motion, which 
enables the jaws to crush continuously and not during 
the advancing motion oly of the jaw. 





RALLINGS. Belmont [tren Works, Philade!tphia. Pa 
S vo, pp 2. and 4teo, pp. 16 

Phe first of these is a catalogue and price list of iron 

picket 


the second 


fences and ornamental railings, gates, e 


refers to bridge railings, showing a nu 


1 iz 


of designs in actual use. 


FIRBPROOPF BULLDING MATERIALS 
pp. 44; 


F Hlenry Maurer 
& Son, New York. Svo “ated 





ustra 
This is a catalogue of various forms of ti ng fo 
floors, beams and column sheathing, partitions, et 
With views of several buildings Which the company 
has executed contracts. 
BRIDGE RAILINGS, Chester B. Albree, Alleghe 
Pa. Svo; pp. 50 and 28 
These illustrated catalogues mtain various design 
for plain and ornamental railings and a rolled ster 
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PROCEEDINGS. 


PNGINEERS OF VIRGINIA 


At the meeting on April 18 the subject of “Boiler Con 
struction’’ was presented by Mr. Geo. R. Henderson 
He deseribed a modern boiler plant where a. shor 
stack with a fan was used to regulate the draft instead 
of the usual very expensive chimney, and where the 
fuel was handed entirely by mechanical means from 


the time it is dumped by the teamster until the ashes 


are let into the cart to be taken away. He also de 
scribed the latest designs of water tube bollers, show 
ing the novelties in their construction. Novelties of de 
tails were also given, and among them a description of 


the Serve ribbed tubes, ac 

paper read by M 
of Civil 
Henderson, 


companted by 
Keromnes 


an extract of 
before the French So 
translated by Mr 
onomy in a 


clety Engineers, which, as 


showed an e locomotive test 
of from 15 to 20 for the Serve tubes over the smooth 
These tubes are already in use in this 


next informal 


tubes. 
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country 
May 16 

the Reproduction of Colors by Pho 

presented by Mr. Rene de Saussure 


Jno. A. Pileher 


meeting will be held on 


tography” 
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COMING TECHNICAL MEETINGS 

ENGINEERS CLUB OF PHILADELPHIA. 

May 5. Secy., L. F. Rondinelia, 1122 Girard St. 
SWEDISH ENGINEERS’ CLUB 

May 5. Secy., P Valentine. At 231 

646 North 10th St., Philadelphia 

cago. Secy.. C. T. Anderson 
CIVIL ENGINEERS’ SOCIETY OF ST. PAUL 

May7. Secy., C. L. Annan, City Engineer's Office 
DENVER SOCIETY OF CIVIL ENGINEERS 

May8. Secy., F. E. King, Jacobson Block 
CIVIL ENGINEERS’ CLUB OF CLEVELAND 

May 8. Secy., F. C. Osborn, Case Library Building 
NORTHWEST RAILWAY CLUB 

May &. Secy., W. D. Crosman, Ryan Hotel, St 
NORTHWESTERN SOCIETY OF ENGINEERS 

May 8. Secy., D. W. MeMorris Burke Blk. , Seattle, Wash 
CIVIL ENGINEERS’ ASSOCIATION OF KANSAS 

May 9. Wichita, Kan 
NEW ENGLAND RAILROAD CLUR 

May %. Secy., F. M. Curtis, P. O. Box 1576, Boston 
AMERICAN SOCIETY OF MEt HANICAL ENGINEERS 

May 9. Secy., F. KR. Hutton, 12 W. Sist St.. New York 
CANADIAN SOCIETY OF CIVIL ENGINEERS 

May 10. Secy.,C. H. McLeod, Montreal P. Q 
ENGINEERING ASSOCIATION OF THE SOUTH 

May 10. Secy., Hunter McDonald, Nashville, ‘Tenn 
ENGINEERS AND ARCHITECTS’ CLUB OF LOUISVILLI 

May 10. Secy.,G. W. Shaw, Norton Building 
NORTHWESTERN TRACK AND BRIDGE ASSOCIATION 

May 11. Secy., D. W. Meeker, st. Paul 
MONTANA SOCIETY OF CIVIL ENGINEERS 

May 12. Secy.. G. O. Foss, Helena. 
ENGINEERS’ CLUB OF KANSAS CITY 

May 14. Secy., Waterman Stone, Baird Building 
WISCONSIN POLYTECHNIC SOCIETY. 

May 14. Secy., M. F. Schinke, City Hall, Milwaukee 
WESTERN RAILWAY CLUB 

May 15. Secy., Clement F. Street, Rookery, Chicago 
COLUMBIAN ENGINEERING SOCIETY 

May 15. Secy., F. W. Hart, Washington, D.C 
BOSTON SOCIETY OF CIVIL ENGINEERS 

May 16. Secy., 8. E. Tinkham, 36 Bromfield St. 
ASSOCIATION OF ENGINEERS OF VIRGINIA 

May 16. Secy., J. A. Pilcher, Roanoke. Va. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 

May 16. Annual meeting at Niagara Falls, June 20 

F. Collingwood, 127 E. 24d St., New York 
ENGINEERS’ CLUB OF ST. LOUIS 

May 16. Secy.,Wm H. Bryan, Turner Bldg. 
NEW YORK RAILROAD CLUB 

May 17. Secy.. John A. Hill, Temple Court 
ENGINEERS’ CLUB OF CINCINNATI 

Mayi7. J. F. Wilson, 24 W. 4th St 
SCANDINAVIAN ENGINEERING SOCIETY OF CHICAGO 

May 17. Secy., Howard Berge, 100 Washington St. 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA 

May 17. Secy., Daniel Carhart, Carnegie Lib. Bidg., Allegheny 
TACOMA SOCIETY OF ENGINEERS AND ARCHITECTS 

May 18. 21 Washington Building 
ENGINEERS’ CLUB OF MINNEAPOLIS 

May 21. Secy.. E. Nexsen, 504 Kasota Block 
ASSOCIATION OF CIVIL ENGINEERS OF DALLAS. 

Junel. Secy.. E. K. Smoot. 8 Commerce St 
TECHNICAL SOCIETY OF THE PACIFIC COAST. 

Junel, Secy., O. Von Geldern, 719 Market St., San Fran 

ciaco. 
WESTERN SOCIETY OF ENGINEERS 

June6. Secy.. Thos. Appieton, Lakeside Bldg. Chicago 
MASTER CAR BUILDERS’ ASSOCIATION. 

June 12,16. Saratoga,N. Y. Secy.,J. W. Cloud, Kookery 

Building, Chicago 
NEW ENGLAND WATER-WORKS ASSOCIATION. 

June 14.16. Annual convection at Bostom. Secy., R.C. P. 

Coggeshall, New Bedford, Mass. 
MASTER MECHANICS’ ASSOCIATION 

June 19, 23. Saratoga, N.Y, Becy., Angus Biveclair, ‘Temple 

Court, New York 


Union St., Brooklyn, and 
At 106 Rando!ph St., Chi 


Paul 


Secy 
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The increased cost of municipal work done under 
contract when the contractor is obliged to employ 
only local labor, and the minimum price to be paid 
to laborers is fixed, is well illustrated in some re- 
cent bids for sewer work at Brockton, Mass. Bids 
were received from seven contractors based on the 
omission or retention of the following clause in the 
contract: 

And it is hereby further agreed that the contractor 
shall employ Brockton laborers only, and that each 
Inborer shall be paid at a uniform rate of two dollars 
per day of nine hours. 

The bids showed an increase ranging from 15 to 
62% for local labor compared with contract labor, 
the average increase being 28 The lowest tender 
was $27,535, using local labor, and $23,309 where 
the contractor was free to hire where he pleased, an 
inerease of $4,226, or 15%, for local labor. Mr. 
F. H. Snow is city engineer of Brockton. 


We give considerable space in th's issue to what 
is doubtless the most valuable paper that has yet 
appeared on the electrolysis of water and gas pipes 
and underground cables by electric railway return 
currents. The author of the paper, Mr. Isaiah H. 
Farnham, is the Electrician of the New England 
Telephone & Telegraph Co., and was the first elec- 
trical engineer to discover and make known the 
dangers of such electrolysis. As is well known, 
Boston was the first large city of the country to 
have its streets gridironed with a network of elec- 
tric railways. It was to be expected, therefore, 
that injurious effects due to the heavy return cur- 
rents, which were necessarily present in so large a 
system, would be developed there at an early day. 
The author’s description of the various schemes 
which bave been proposed and tried in Boston to 
remedy the difficulty is of especial interest. It ap- 
pears, on the one hand, that a certain measure of 
success has been achieved in the protection of the 
buried telephone cables; but, on the other hand, it 
is confessed that perfect protection to underground 
structures is still far from being accomplished, and 
it is still doubtful whether the methods thus far 
tried can afford permanent protection. 

There has been a general expression of opinion by 
electrical engineers that the entire trouble was 
caused by the attempt to rely wholly or largely on 
the earth to conduct the current back to the power 
station; and that by the use of return conductors of 
ample section, coupled with thorough bonding of 
the rails, the whole difficulty would disappear. Un- 
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fortunately, this does not appear to be the case. 
Mr. Farnham’s tests show that a very small differ- 
ence of potential is sufficient to cause electrolysis. 
Now, suppose that a conductor is provided for the 
return current equal in capacity to the trolley wire 
and its feeders, or even of larger capacity. Re- 
membering the law that the current passing through 
two conductors is inversely proportional to the re- 
sistance offered by each, it is apparent that a cer- 
tain proportion of the current will still pass through 
the earth, so long as the rails and other parts of the 
return circuit are not insulated from the earth. 
The damage is reduced, it is true, in proportion 
as the flow of current through the earth is re- 
duced; but as Mr. Farnham says in his paper, the 
damage cannot be wholly prevented in this way. 

The plan which has met with most success in 
Boston, and the one which on its face seems most 
promising, so long as the track is made to form 
part of the circuit of street railways, is simply to 
keep as much current off the pipes as possible, and 
furnish an easy path back to the power house for 
such cutrent as does reach these pipes. This is 
the direct opposite of the plan which has been fre- 
quently adopted and even advocated as « cure for 
electrolysis of improving every opportunity to con 
nect the track of electric railways to water mains, 
ete., in their vicinity. 

In this connection it is of interest to note that 
the English Board of Trade Regulations for elec 
tric railway circuits, which are also published in 
this issue, are apparently based on the idea of limit- 
ing the amount of leakage of current to pipe systems 
which may be permitted, and thus are in line with 
the recommendations of Mr. Farnham. Whether 
they have set the limit of leakage from the return 
low enough to afford reasonable security to the 
pipe systems remains to be seen. 

We may note here as an evidence of the interest 
that water companies are taking in this matter that 
the Oshkosh (Wis.) Water Co. has requested the 
insertion of a clause in a street railway franchise 
pending in that city, making the railway com- 
pany responsible for all damage done by its re- 
turn currents. 


The New Jersey statutes regarding the pollution 
of streams and the sanitary protection of pubic 
water supplies are so notoriously deficient that the 
fate of the bill recently introduced in the New Jer- 
sey Assembly by Mr. Geo. P. Oleutt, of East 
Orange, will be watched with interest by sanitar- 
ians in and out of the state. While the bill does 
not go far enough in some directions it is such a 
long step in advance of existing legislation in the 
state that its passage seems highly desirable. The 
state now has a general law regarding the pollu- 
tion of streams used for public water supplies, but 
unfortunately no one is responsible for its enforce- 
ment. 

The proposed law, in brief, vests in the state 
board of health the general supervision, as to pur- 
ity, of the waters of the state used for public 
water supplies and provides that plans and speci- 
fications for new water supplies or improvements to 
old and also plans for sewers discharging into 
water used as a water supply shall not be carried 
out until the approval of the state board of health 
has been secured. Water supplies or sewer outlets 
already in use cannot be interfered with by the 
board, but where a municipality is discharging 
sewage into water used for a public supply the pro- 
posed act provides that the board may confer with 
the municipality in question as to the most practi- 
eable method of so disposing of or purifying the 
sewage as to prevent pollution. The act also pro- 
hibits the discharge of sewage or any other pol- 
luting matter into any river, brook, stream, lake, 
pond, well, spring or other reservoir, or placing any 
such matter upon the ice or the banks of streams, 
ponds or lakes within five miles above the point 
where any public water supply is taken. Of 
course a five-mile limit is far better than none: 
but even this leaves a possibility of serious epi- 
demics or frequent cases of typhoid fever and other 
water-borne diseases in many communities. 

Massachusetts, Minnesota, New York and Vir- 
ginia, and perhaps other states, have made care- 
ful provisions to prevent stream pollution, and it is 
quite as important that New Jersey should do the 
same, especially as the prosperity of the state so 
largely depends upon the healthfulness of its New 
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York and Philadelphia suburbs and its ocean and 
mountain resorts. The New Jersey State Board 
of Health has done some very creditable work 
since its establishment, and if the legislature will 
increase the Board’s authority and also its financial 
resources, which latter have been kept at a rather 
low ebb, the Board will doubtless do itself and the 
state still further credit. 


A correspondent who apparently did not take the 
trouble to read with much care the note which we 
published last week with regard to the occupations 
of the graduates from the Worcester Polytechnic 
Institute, takes the following exception to what 
we said therein: 

The article calmly states that 26% of the graduates 
are holding positions as foremen, superintendents and 
partners In 'ndustr'al works. and that these graduates 
are not, strictly speaking. following the line of work 
for which their training has fitted them. I ‘wish the 
founder of the school con'd see that article. It would 
interest him. IT was born in the town where John 
Bovnton peddied tin. and one of the treditions of mv 
youth {s that he had exactly these positions ‘n mind 
when he founded the school. He desired to give young 
men a chance to become something a litt'e better than 
evervday mechanics: to fit them to take charge of 
work, to direct others and eventually for some of them 
to manage plants of thetr own, suceessfullv. The de- 
partments of e'vil eng'neering. chem'stry and desigving 
were for a long time of secondarv importance, and, I 
think, are yet, to some extent. If the three or four 
years spent in the Worcester shops. which carrv on a 
regwar manufacturing bns'ness and are managed on a 
good business methods, do not fit a vornge man to teke 
a position as foreman or superintendent. and to sue- 
cessfully carry on a enterprise of his own, pray what 
do they fit him for? 

This criticism would be entirely pertinent except 
for one fact, that we neither said nor implied that 
the graduates who go into business occupations 
were not “following the line of work for which 
their training had fitted them.” We fully agree 
with our correspondent that they are doing so, and 
that in many cases superintendents and foremen 
are in an important sense practicing engincering. 
The very point we make is that successful engin- 
eering practice depends more on executive ability 
than on scientific acquirements. We said only that 
the graduates of this, like all other engineering 
schools, “scatter” a good deal, and that only about 
48% of its graduates could be said to be doing “pro 
fessional” work, as distinguished from executive 
or manufacturing ocennations or trades. It is per 
fectly true that the Worcester Polytechnic was in 
the beginning more of a trade school than an en- 
gineering school. It is also true that at present i! 
is essentially the same kind of school as a dozen 
other engineering schools, with the sole exeeption 
that it lays a little more stress than others ‘anon 
shop instruction, as was stated in our article. 
Therefore the after careers of its graduates are 
fairly indicative of the general tendency among 
all engineering graduates. 


We have often before pointed oul the same acts 
from the lists of other engineering schools. The 
end we have had in view in all such cases is to em- 
phasize the fact that the future success of a gradu 
ate in engineering is by no means chiefly dependent 
either on his book knowledge or even his practical 
knowledge of his profession in the abstract, as is 
that of the doctor or ‘lawyer or minister, or even 
architect, but rather on his ability to handle and 
get along with men. In a majority of cases, ex- 
ecutive or managing ability is at some time in the 
graduate’s life to be of vital importance to him; 
for in every case, with very rare exceptions, the 
engineering graduate is thrown into intimate per- 
sonal relations with men above and below him. 
much as an army officer is, and ability to obey and 
to command effectively, to get along with and man- 
age other men, is of crucial importance to him. 
This truth, it has seemed to us, is not sufficiently 
recognized in the organization of engineering 
schools, which are modelled too much on the older 
types of civil professional schools, and too little on 
what is a nearer prototype, a first-rate military 
school, in that the engineering like the military 
school should lay the onus of effort on the develop- 
ment of character and executive “faculty” rather 
than on purely intellectual training. Whether we 
are correct or not in this impression is not now the 
issue. It is obvious that, to the extent that engi- 
neering graduates desert professional work alto- 
gether and go into business, it is strictly correct, 
and we have aimed therefore to show that more 
than half of the graduates of all engineering 
schools do thus desert the independedt practice of 
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engineering sooner or later in order to go into busi- 
ness or accept executive positions, while a good part 
of those who nominally still remain practicing en- 
gineers are really in executive positions, wherein 
their abilities as “captains of industry” are of far 
more importance to them than the range of their 
knowledge in mathematics or physics. For bring 
ing out these facts such a subdivision as we gave 
of the graduates of the Worcester Polytechnic 
or any other engineering school is obviously appro 


priate. 
. 


The increase in the use of electric power for driv 
ing factories is a steady one. We illustrate in 
this issue two notable examples of the application 
of electric motors to drive large cotton mills. Con 
cerning this use it is of interest to note that the 
eleetric motor for factory driving is occupying a 
somewhat different field from that which its ad 
voeates laid down for it. There has much 
said of the advantages of electric motors for direct 
driving, and it has been freely prophesied that in 
the factory of the future each loom, each lathe, or 
each separate machine will have its own motor at 
tached to it; one central dynamo plant will gener 
ate current, which will be distributed by wire cir 
cuits to every part of the works. This may yet 
come to pass when electric motors are made and 
sold at as low a price per pound as steam machin 
ery; but at present, although a few factories have 
been fitted up in this way, it is generally consid- 
ered cheaper and better to stick to belts and shaft 
ing for the local distribution of power. The first 
cost of mechanical transmission over any short 
distance is insicnificant compared with the cost of 
electric transmission; and while it is true that belts 
and shafting do absorb a good deal of power, 
especially if they are not properly installed and 
cared for, it is also true that small electric motors 
have a pretty high percentage of loss, especially if 
they are frequently started and stopped. 

The best practice at the present time, therefore, 
in the use of electric power appears to be to drive 
all the machinery in a shop or mill by a single 
motor, distributing its power by shafting, pulleys 
and belts in the usual way, or else to drive all the 
machinery on one floor or in one department by 
a single motor, the aim being in general to make 
the motor large enough to be reasonably efficient 
and to make the total motor power correspond to 
the total power wh'ch would be required if the 
plant were driven from a single engine. Of 
course, if a motor were applied to every single ma- 
chine, the total power of the motors installed would 
be much in excess of this, or equal to the total 
power absorbed by all the machines when every 
one was in operation with its maximum load. 
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The question whether a rapid transit railway 
shall be built in New York city is to be decided 
by Governor Flower, in the first instance, by sign 
ing or refusing to sign the Rapid Transit bill passed 
by the legislature which adjourned last week, and 
in the second instance, by the people of the city, 
who, under the provisions of the bill, are to vote 
on its acceptance or rejection at the election nex! 
fall. 

The provisions of the bill are unique in the method 
which is provided for securing the construction of 
the road for the city at minimum expense and at 
the same time shutting the door against fraud and 
corruption on the part of city officials. The im- 
portant provisions of the bill may be summed up 
briefly as follows: The Commission is first to de 
cide upon the best route and plan of construction 
for a rapid‘transit railway. If it then finds that 
private capital will not undertake the work under 
conditions which will be to the city’s advantage, it 
is to call for proposals for the construction of the 
road and its operation for a term of between 35 
and 50 years, the construction to be in accordance 
with the plans and specifications prepared by the 
Commission’s engineers. The city is to furnish the 
funds for construction by issuing its own bonds, 
bearing not more than 344% interest, and to an 
amount not in excess of $50,000,000. The corpora- 


tion constructing the road is to pay an annual 
rental to the city amounting to the interest on the 
bonds, plus 1%, and (presumably) as much more as 
its managers think they can afford. The 1% is to 
form a sinking fund for the payment of the bonds 
at maturity. It will be seen that the fixed charges 
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of the system would amount to $2,500,000 per an 
num as a maximum. That this is far less than the 
earning power of a real rapid transit railway in 
New York city is evident on studying the enormous 
growth of traffic on the Manhattan Elevated. In 
ISS5 the net earnings of the Manhattan system 
were $2,828,980. In 1892 the net earnings 
$4,912,765. The popular demand for rapid transit 
in the city is overwhelming, and if the present bill 
receives Governor Flower’s signature, there seems 
every probability that the bill will be accepted by 
the voters at the election next fall, 
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THE COST OF STREET LIGHTING 
ARC LAMPS. 

We gave considerable space in our issue of April 
12 to the results of an interesting investigation car 
ried on by the authoritiesof Evansville, Ind., toascer 


tain the experience of a large number of cities in 


WITH 


the United States in electric street lighting. The 
results of the investigation were, in brief, that the 
authorities were convinced that Evansville could 


build and operate its own lighting plant at a much 
smaller price than it could continue to obtain Ights 
by contract with the local electric lighting com- 
pany, and they are now taking steps toward build 
ing a plant. 

The figures given as a result of this investigation 
are worthy of careful study, but this does not say 
that taking the figures on their face they are a 
fair showing of the relative cost of street lighting 
by contract with a company and by a plant owned 
and operated by the municipality. On the con 
trary, the figures need to be subjected to a careful 
analysis. The prices given in the table for lamps 
lit by private companies are doubtless correct, for 
these prices are fixed by contract and therefore can 
be relied upon as showing the whole cost to the 
various cities for street lighting. But turning now 
to the figures given as the yearly cost per lamp in 
plants owned and operated by the city, we are at 
confronted with the question whether the 
figures given represent the entire cost to the city. 
A definite answer to this question would necessi- 
tate an examination of the methods of bookkeeping 
of each city; but in general the chief probable items 
of error, where error exists, are (1) the omission to 
charge interest and depreciation on the investment 
in the plant as part of the yearly cost, and (2) 
where the plant is operated as an adjunct to a 
water-works station, or where private lights are 
furnished from the same plant, the charging to the 
street lights a larger or smaller sum than their fair 
proportion of the total central station expenses. 
Further, in considering these figures as a ‘guide for 
other cities contemplating the introduction of a 
municipal plant, it is to be borne in mind that the 
two plants (water-works and electric lighting, or 
street lighting and private lighting) can be operated 
together much more cheaply than either could be 
operated separately. 

We believe this to be a fair statement of the 
main arguments which are generally brought for 
ward when statistics of the cost of municipal and 
of contract lithting are under discussion; and these 
arguments deserve a fair consideration. But a 
careful study of the table given in our last issue 
seems to show that after a reasonable allowance 
is made for possible and probable omissions in 
making up the record of cost per light in city-owned 
plants, there is still left a considerable margin in 
favor of such plants as compared with obtaining 
street lights by contract. 

It is worth while to consider some of the reasons 
why the municipal lighting plants may be fairly 
expected to show a smaller yearly cost per lamp 
than plants owned by private companies. The 
municipal plant saves first the profit made by the 
private company; secondly, the city can borrow 
the money to build a plant at a considerably lower 
rate of interest than a private company; third, most 
of the municipal plants now in existence have been 
generally built during the past three years, while 
the company plants were many of them established 
in the early part of the eighties. During this time 
there has been a steady and rapid reduction in the 
cost of electric and steam machinery, accompanied 
by a notable increase in their efficiency. It is well 
known that the early electric lighting plants were 
crude and experimental. Repair bills were heavy 
and the march of improvement was so rapid that 


once 
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machines rapidly became obsolete and had to he 
discarded for new. Now nearly all of the munici 
pal plants have been established since that stage 
was passed. Thus they 
interest on bonds or 


have not the burden of 
stock 
floated years ago to raise funds which were spent 
in unprofitable work. 

It is a stock argument that electrie lichting com 
panies have not 


paying dividends on 


proved dividend-naying invest 
ments: but that in itself proves nothing. not only 
for the reasons stock 
of the early eleetrie lichting companies, and of not 


a few 


just cited but heeause the 
must he 
investment. 

We have said above that the profit made by the 
private company is saved to the city 


later ones it said, represented no 


real cash 


when a munf 


emal plant is substituted Sy 


whatever the 


profit we mean 


company charges in exeess of the 


retual cost of furnishing similar servieo by a first 


class modern plant. including in snueh eost the in 


terest and depreciation on the inv -«'ment It 


worth while pointing ont why a private comnany 
eannot afford to furnish street lights exe 1 if «9 
large profit. The company operates almos* invyori 


ably under a franchise which is not exclusive and 


under a contract which is made either from vear 


Thus the 
enter the 


to vear or for short terms of vears com 


nanv can never know when a rival may 
field to ent its rates on private 


hid it on 


lichtine and under 
Tnder these 


venture his cenital unless he 


publie lichting revm 
stances no man will 
ean secure such large 
in taking the risk 

Tt is for these 


trie lieht 


returns as will warrant him 
reasons that the manavers of elec 
have felt 
hieh fieures in elosing contracts for street licht'nge 
Thev hav e, 


cinle 


companies instified in sett'ne 


in many eases at least. gone on the nrin 
“While you're a gittin’ cit a plenty.” and in 
this lies to some extent the great veriation in eon 


tract prices of street lichting in cities apparently 
similarly situated in every respoet 

Again, there is some reason for believing that a 
mrlant ean retnally he built by a city at leas erst 
than it eonld he built bw a 
letting city contracts, publicity is reonired by law 
snd the eall for 


When a company builds a plant 


private company. Tn 


nronosals is publicly advertised 
on the other hand 
often a 


tion company is organized to vive th 


the contracts are let privately: constrne 


original pro 


moters a chance to rean immediate profits that hr 
good rights shonld nacerne to the benefit of the 
principal company. If this is not the ease, then 
the enterprise may be engineered in the interest of 


. receives the con- 


which 
tract for the machinery at an exorbitant price in 
return for its influence in raising capital for the 


enternrise. 


some “parent eomnany,.’ 


This covers the main points on the credit side in 
comparing the cost of street lichting by mnunie'nal 
plants with the cost of lichting by contract. On 
the dehit side is to he considered the chances of 
inefficient or dishonest management of the plant 
by the city officials and those whom they «elect to 
operate it. and also the tendency to pay city em 
plovees higher than the ord'nary market 
rate. These are matters which must be considered 
in each ense separately, and no hard and fast rule 
which will fit all eases can he laid down 

At present there is a steady tendeney toward the 
substitution of municipal street lighting plants in 
place of the contract plants, and it is noticeable 
that the larger cities of the country. Detroit and 
Minneapolis being the most prom‘nent examples, 
are preparing to follow the example set by many 
smaller cities. There are those who profess to see 
a public danger in this movement toward city 
ownership of lighting plants: but under the modern 
conditions of city life it is difficult to see why the 
municipal corporation may not as properly furnish 
light for pnblie and private nse as furnish a 
water supply. It may be true that the added per. 
quisites in the shape of offices to be filled w'll 
tend to greater corruption in municipal politics; 
and on the other hand, it may be true that the 
greater interests at stake will tend to more exer- 
tion on the part of the better element among the 
voters and taxpayers to secure honest and efficient 
officers. 

But this review of the causes which operate to 
make municipal ownership of lighting plants the 
cheaper system brings into prominence the fact 


wages 
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that the exeessive cost of street lights furnished 
by companies is due more to the system, or lack of 
system, by which the franchises of such companies 
are granted, than to the mere fact of private in 
stead of public ownership. If a city would secure 
its light from a private company at the lowest pos 


sible price, it must make that company’s invest 
ment secure, first by making its franchise an ex 
clusive one during its term of life (provided state 
laws permit such a franchise), and second, by 
agreeing on some adjustment of the rela- 
tions between the city and the company at 


the termination of the franchise whieh — shall 
protect the and be equitabl: to 
both parties. Had this plan been followed in the 
past granting of franchises to electric lighting com 
panies, the present strong movement toward mun; 
cipal ownership and operation might not have 
The corporation lawyers who have drafted 
franchises in the past, have done all they 
could to kill the goose which laid the golden egg. 
Had they sought to make their clients’ investments 
secure instead of scheming how to reap the largest 
profits in the shortest time, the dividends to hold- 
ers of electric lighting stocks might have been more 
and satisfactory. 
it is to be pointed out that any figures 


interests of 


arisen. 
these 


frequent 
Finally, 


for the cost of street lighting by either public or 
privately owned plants now in operation, cannot 
he an accurate measure of the cost of such light 


ing supposing a new plant to be built for the ser- 
At present all forms of electrical ma 
chinery and supplies, steam machinery and supplies. 
materials and even the wages of skilled 
lower than they have been for 
A first-class electric lighting plant for which con 
tracts can be let to-day is not only better and more 
efficient that the first-class plant built ten, or even 
but it represents a much smaller 
expenditure of money. It is an encouraging sign of 
more prosperous times that this fact is being recog 
nized and taken advantage of at the present time, 


vice to day. 
building 


labor, are years. 


five, years ago, 


LETTERS TO THE EDITOR. 
CENTER OF GRAVITY OF A Ql 
LATERAL. 

Sir: I send a graphic solution of the center of 
uravity of any quadrilateral, which seems more simple 
than any met with in text-books, 

Construction: 1. Join each vertex with mid-points 
2. Join the intersections of lines 
from opposite vertices. 3. The intersection of these 
last two lines is the center of gravity. 

Proof: Referring to the 


FINDING ADRI- 
of opposite sides. 


accompanying figure, I is the 


¢ 


B if al 
| 
} 


F 





center of the triangle A B C, 


gravity of 


and S of the 


triangle A © D(A © not drawn). Hence the line I'S 
passes through the center of gravity of quadrilateral 
A BC DD. For similar reasons K L is also a gravity 


intersection, M, is the center of 
Respectfully, 
Gordon Dinsmoor. 


Mo., 


their 
quadrilateral 


therefore 
yvravity of the 


line; 


University of Missouri, Columbia, 
April 14, 1804. 


BRIDGE DEFLEUTION METER. 

Sir: In your issue of Feb. 8 I notice a description of a 
bridge deflection meter that could be used by being at 
tached directly to the bridge, thus doing away with 
falsework. Had I known that there were not already 
in use meters that required no falsework I should have 
long since published a sketch of a design I have had for 
time, and though I find it somewhat similar to tne 
one recently deseribed in your paper, [ inclose an outline 
sketch showing manner of working. 

a vertical cylinder, on which is fastened 


sone 


Ip consists of 


graduated sheet of paper, the whole to be rotated by 
«lockwork, if good results are wanted, though I suppose 
it could be turned by a hand crank. Parallel to the axis 


of the cylinder are set guides (not shown in sketch) in 
the pencil block, which, as its name impnes, 
carries the pencil held in place by a set screw, and be 
hind the pencil block is an upright post on which the 
spring on the back of the pencil block slides, the spring 


which runs 


ENGINEERING 


NEWS. 





being set so as to give 

paper on the cylinder. 
To use the meter over a river, take a piece of tubing 

long enough to stand on the bottom of the river and 


just the right covtact to the 








Usssisi 


A Bridge | Deflection Meter. 


project above the surface, and having placed it firmly in 
the bed of the river, as shown in sketch, to protect the 
wire from the current of the water (it is usually well to 
have a couple of cords from the bridge above holding 1t 
in place) directly beneath the point where the meter is 
to be used; then drop a heavy weight attached to a 
tirm wire down the tube to the river bed, the otner 
end of the wire being made fast to a smail ehain on the 
lower end of the pencil block. Then with a firm chain 


j 
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bridge) will be recorded by the pencil on the paper ey 
inder. By means of the graduated diagram sheet the 
deflection can be seen for every position of the load on 
the span. This instrument is so simple that any engi 
neer interested in the subject of bridge deflections can 
readily get one made at very slight expense. 

Very truly yours, Willard D. Lockwood. 

Rochester, N. Y., March 17, 1894. 

(This device is certainly simple enough in. con 
struction to warrant a trial, the principle being 
identical with that of the more elaborate meter 
shown in our issue of Feb. 8. In both cases, how 
ever, the pencil would seem to be more certain 
of record in the rise of the bridge member than it 
would be in a quick depression. The pencil counter 
weight should be pretty heavy to take up this de 
pression quickly, and it is suggested that a coiled 
spring under tension, applied to the upper end of 
the pencil wire, might make the record somewhai 
more steady.—Ed.) 


LAND SURVEYS IN NEW SOUTH WALES. 

Sir: On reading your editorial* discussing Profess«: 
Raymond's paper on “Survey Records,’’ 1 thought it 
would interest some of your readers to know how sur- 
veying is carried on in other countries. I inclose here 
with a plan of an actual survey made in New South 
Wales. In Australia no person can practice surveying 
except he passes a government examination, and ol) 
tains a certificate as a licensed surveyor. When a 
survey is completed, the notes, with a map similar to 
the inclosed, are sent to the Surveyor-General, in 
whose office they are filed, and are open to inspection 
of any persons who may wish to examine them. 
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Certificate of Conformity with the Requlathons or on plan 
No. 188. 


Enc. News. 


FORM OF PLAN AS FILED IN THE SURVEYOR GENERAL'S OFFICE, NEW SOUTH WALES. 


attached to the upper end of the block, and passing over 
a sheave just above. with a plummet at the other end of 
the chain, you are ready for the moving load. 

It can, of course, readily be seen from the sketch that 
the eevation of the pencil will remain constant, and any 
vertical movement of the cylinder (which with the 
frame has been wade fast to some member of the 


When approved and signed by the Surveyor-General, 
the survey stands good in law for all time. That the 
surveyor may do his duty faithfully, government sur- 
veyors are located in each district, who, from time to 
time, take up some survey in the district and =" 
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the work, reporting the result to the Surveyor-General. 
If any error is found in the firs: survey, ihe cost of 
the resurveying is charged to the former surveyor; and 
if his mistakes are frequent or serious, he may be 
suspended, or his certificate as a licensed surveyor 
may be cancelled. 

The surveyor must use a 5-in. transit theodolite and 
a steel tape, generally three chains long, tested by the 
standards kept in the government buildings in Sydney. 
The Government Surveyor inspects these instruments 
eceasionally, to see that they are kept in good order. 

This system makes the surveyor careful, as he does 
not know upon which of his surveys the Government 
Surveyor may come, and even though the survey ac- 
cording to the field book may be correct, yet if the 
ground is not properly marked, with good pegs or 
other permanent marks, easily located, the cost cf re- 
marking will be charged to him. I huve had cons ider- 
able experience in resurveying work, and know that 
the work under this system is excellent. 


Jo-eph VP. Egan. 


New York, March 26, 1804 


DESTRUCTION OF SUBTERRANEAN 
METAL PIPES BY ELECTRICAL 
CURRENTS.* 

By Isaiah H. Farnham, M. Inst. Elec. E. 


Kariy in the summer of 1891 some lead-covered tele- 
phone cable removed from wooden ducts in Boston, 
showed some very marked yet local spots of corrosion. 
The cause of the corrosion was generally attributed to 
acetic acid contained in the wooden cpnduit, which had, 
years before, caused corrosion on a few cables in cer- 
tain sections of the city. In the last mentioned, 
the corrosion was so severe, and located in spots only, 
that it led me to attribute the cause to electrolytic 
action from the railway currents, and a letter was writ- 
ten to My company to that effect. 

A few months later the lead covering of a cable 
(No, 208) resting upon the ground in manhole chamber 
No. 76, located at the corner of Berkeley and Newbury 
Sis., was found eaten entirely through at the point of 
contact with the earth. I then felt certain the cable 
had been destroyed by the action of the current. With 
Mr. W. I. Towne, my assistant, I proceeded to prove 
the theory. 

We took the cable and the 
earth, the cable having been repaired and raised from 
the ground, and found 1.5 to 2 volts difference of poten 
tial, the cable being positive to the earth. « « Se 
experiments satisfied all who were interested that elec 
itrolytic action was destroying cables, and probably gas 
and water pipes. 

It next became necessary to prove to the electrician 
of the railway company that the current causing elec- 
trolysis was from the railway system, and not from a 
leak in the Edison or some other electric lighting sys- 
tem. Measurements were made between the cables in 
all manholes and the earth near the cables, for voltage 
and direction of current. It was found that within « 
radius of about 2,000 ft. from the Albany St. power 
house cables were negative to the earth, ranging from 
zero to 2 volts, and that outside of this neutral line 
they were positive to the earth from zero to 12 volts. 
This condition prevailed until a point was reached near 
the East Cambridge power house, when they again 
passed a neutral line and became more and more posi- 
tive as that power house was approached. The same 
conditions were found as the Aliston railway power 
house was approached. . . . These potential meas- 
urements, though taken for other purposes, incidentally 
furnished all the proof needed to convince one that the 
railway power was the source of the troublesome cur- 
rents. 

Several 


case 


measurements between 


conferences were held for the purpose 
of suggesting and discussing means for preventing the 
destruction of the cables, at which the officers and ex- 
perts of botb the railway and telephone companies 
were present and it should be said that the railway 
company in Boston has shown a disposition to adopt 
any promising plan for overcoming the evil, save, per- 
haps, the abandonment of the rails and earth as a 
part of the circuit. 

1. It was proposed to remove all cables from the 
wet bottom and sides of the so-called manholes. It 
was found very difficult to place and retain cables 
free from the wet sides, and even could this have 
been accomplished, the action at the mouth of the 
ducts and within them would still have continued. 
They were, however, all removed from the bottom of 
the manholes. 

2. It was suggested that the cables might be con- 
nected to ground plates in the manholes, and so trans- 
fer the electrolytic action to these plates, and thus 
save the cables. This experiment was tried on an ex- 
tended scale, but though many ground plates, having a 
surface of several square feet each were connected 


* Condensed from a Pai read before the American 
Institute of Electrical neers at the meeting he) 
in New York, April 18, and In Chicago, April 26, 
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with the cables over a large portion of the city, it 
was found that voltmeter readings taken between the 
eables and a point on the earth a short distance re- 
moved from the ground plate in any manhole guve 
nearly the same pressure as before the ground plates 
were connected. 

In some cases the voltage 
the earth was reduced 25%; in many others 
able reduction was made. The ground plates were 
coustructed from pieces of old lead cable, 6 to 10 ft. in 
length and embedded in 
of the manholes. It 
ordinary 


between the cables and 


no notice 


the wet earth at the bottom 
from this that 


prove of material 


was evident 
ground plates would not 
advantage for protecting the cables. 


” 
o 


test 


Prof. Elibu Thomson suggested, among other pos 
sible remedies, the placing of motor generators at dif- 
ferent points along the railway line wherever 
bles and pipes are found to be in danger, the motor 
generators to be operated by the railway power current 
the secondary current developed by these generators to 
be utilized to lower the potential in the cables and 
pipes to zero, with respect to the surresnding earth or 


the cu 


rails. The suggestion included means for automati- 
eally starting and stopping the generators, as cables 
might become positive or negative to the rails. The 


motor generators would, so to speak, pump the current 
out of the cables and force it into the rails whenever 
the potential of the former should rise above zero. 


4. Insulating the cables and 


pipes from the earth 
was proposed. As some of the worst cases of corro- 
sion of cables by electrolysis occurred where they 
were painted with asphalt, taped, painted again, and 


finally covered again with a heavy braiding also satur 
ated with asphalt, it was apparent that to insulate 
cables sufficiently to protect them woula be difficult 
and expensive, if indeed practically possible. To pro- 
tect water and gas pipes by a sufficient insulating 
jacket was seen at once to be impracticable. 

5. Breaking the metallic continuity of the cable 
sheath and pipes was proposed. From the fact that 
severe action is frequently found in comparatively iso 
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riods of one minute, by specially devised apparatus 


No material change had taken place in either plate dur 
We 
the 


ing this period of time. 
ticability of 


then considered the prac 


reversing railway current frequently 


It seemed possible to reverse it once each 24 hours 
ata given time in the night 


tively light. 


when the load is compara 


To do this in a 


large system involving se 

eral power station would require either a loss of current 
for a few minutes in order to guard against one stu 
tion reversing before some other had opened or re 


versed its current, or 
the 
operating the reversing apparatus simultaneously We 


would require some electrical svs 


tem connecting several stations together and 


concluded it would be very difficult, if indeed at 
practicable, to reverse such heavy currents, during 
regular tratlic. We then renewed the reversing e\ 


periment, giving 24 hour periods between eac! 


ternation, but found at the end of two weeks, to 


sorrow, that the plates subjected to the action of the 
currents were seriously electrolyzed It seemet useless 


to pursue this line of work further at that time When 


alternating current motors become practicable for use 
on street cars, advantage may be taken of the fact 
that such currents appear not to cause electrolysis to 
the extent of injuring pipes and cables exposed 
them.. 
7. About this stage in the study of the problem, M 

Fred S. Pearson, then engineer of the West End Stree 
Railway © made two suggestions which, though 


separate in themselves and presented at different date 


‘ ' 
vet carried out in 


conjunction, have proved exceed 
ingly helpful in overcoming the difficulty, at feast 
far as relates to telephone cables It occurred 
Mr. Pearson,first,that if the railway current shoukt tl 


he connected 


reversed so that the positive pole would 
with the trolley, 





the danger of electrolysis would be 


moved from the greater and more scattered portio! 
of the city, and be brought near the power stat 

where it possibly could be more easily dealt) with 
This reversal was made and the expected potential 
chanyves between enbles ii earth followed Thee 





FIG. 1. TELEPHONE CABLES 


lated spots, where cables and pipes cross each other or 
pass near or across the rails, it follows that any sys- 
tem of breaking the metallic continuity 
be studied with reference to the entire complicated sys 
tem of pipes, cables and rails ramifying through the 
streets of a city. There would also be a difference of 
potential between the several sections of cable or pipe. 
severed metallically,tending to cause electrolysis at one 
In ease of water pipes, treated 


would have to 


end of each section. 
in this manner, the action might be expected on the 
interior as well as on the exterior. 

There appears to be some evidence of such an action 
as this in gas and water pipes where the electrical 
continuity is partially broken by leaded joints. 

6. My assistant, Mr. Towne, suggested that the rail- 
way current might be so frequently alternated as pos- 
sibly to prevent serious action on the pipes and cables. 
The theory was that before the oxygen gas liberated 
by the current should have time to attack the metal, 
the reversal of the current would disperse it. A care- 
ful experiment was conducted, extending over a period 
of-ten days, employing a pressure of current of from 
3 to 7 volta, and alternating its direction at regular pe- 


IN. MANHOLE, SHOWING CONNECTION TO 
DUCTOR TO PREVENT ELECTROLYSIS. 


cables the which had been from 1 
to 2 


~ volts negative to earth before the change of cur 
rent, were now 1 to ¥ 


wer? 


near power house 


volts positive to earth: 


than they had 


The electrolytic 
action was thus contined to the territory 


that 


is, they raised higher above zero 


been below zero prior to the reversal. 


: comparatively 
near the power stations where the current is leaving 
the cables to reach the negative or rail side of the dy 
name. 


Mr. Pearson next suggested the plan of running 
large copper conductors from the negative side or 


leet 
dynamo and extending 


them through 
district, connecting them at frequent 
cables. 


On the principle involved in 


oul 
the 

the dangerous 
intervals to the 
Professor Thom 


son's motor generators, this low resistance conductor 
connected directly to the dynamo was to pump the 
eurrent from the cables and s0 prevent its passage 
into or through the moist earth. Some of us were 
skeptical as to the completeness of this proposed rem 
edy. It seemed possible that even with such a good 
return conductor some of the current might still 
pass into and through the earth. Voltage meusare- 


ments, however, at once dispelled the doubts, for we 


RETURN CON- 





found that the eables measuring 9 volts positive to 
gave a reading of 22 positive to the return con- 
dnetor; that is, the return wire as relating to tne ca- 
bles was at all points more negative than the earth 
f we allowed the The return 
(cnductors were made up of a large number of No. 18 
copper wires formed into about inch in 
known as conductors of 500,000 cireular mils 


These conductors were extended in each direction from 


earth 


may be expression) 


cables one 
‘ameter, 
Albany St. power house entirely through this dinger- 
district, its longest section being about 4.200 ft 
The cavles in every manhole within the district were 
connected by several No. 12 copper wires to the re 
turn conductor and soldered. On first connecting the 
cables to the return conductor, which took place Dec. 
2+ 1s8tz, the current was sufficient to melt several 
strands of No. 12 wire. A measurement for current 
the main ceturn conductor, Wis 


ous 


flowing tna which used 


fr lieving the cables only, gave about 500 ampere. 
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tering th's main were also destroyed, and all were re- 
uewed three times during the past two years. He 
states further, and I quote his own words, “at other 
points where power houses were estab!ished thereafter, 
the main were immediately connected by extra 
heavy copper wires with the generator; we have had 
no trouble with them so far."’ 

Mr. U. H. Tripp, engineer at Rock'and, Me., recently 
furn'shed me with a speciment of wrought iron pipe de- 
stroyed in five months; the fact is of spec’al interest, as 
it comes from a city having but a small railway sys- 
tem, 

In Boston there have been water as well as gas 
service pipes corroded through by electrolysis. I have 
not heard of any mains having burst from this cause. 
Measurements cf waterp'pes in the e¢lty indicate that 
they are still in danger, notwithstanding several thor- 


oughly made connections with the pipes at the power 
same is true [on 


station; the Cambridge, Mass<. This 





FIG @. 


IRON GAS PIPE CORRODED BY ELECTRIC CURRENTS, BROOKLYN, N, Y 





FIG. 4. SEWER PIPE CORRODED BY 


Fig 1 is from a photograph taken in one of the 
the connection of the cables to the 
return conductor: the Iimited size of the manhole pre- 


the cables. 


manholes showing 
vented my obtaining a view of all 

After the installation of the return conductor at the 
Albany St. station, the danger of corrosion which 
existed In that locality was removed, and the cables 
negative to earth, The remaining or danger- 
taking similar means 


were all 


ous sections were corrected by 

of reaching the East Cambridge power house. in 
treating this latter case, many measurements were 
made to determine whether or not the railway re- 
turn wires put up to take the current in a measure 
from the tracks would answer for a return for the 
cables, instead of using a special return conductor 
as had been employed at the Albany St. districr. It 
was found that they would not answer, since the po- 


track wires varied constantly, and was 
above that of the earth. 

the Boston side of the draw of West 
bridge proved to be positive to both the rail 
water, while on the other side of the narrow 
draw the opposite condition existed, showing at once 
that it was unsafe to assume any neutral lines or po- 
without making measurements to 
the absolute facts, 

this paner has dealt particularly the 
enbject of protection of lead-covered cables. It might 
be inferred that water and gas pipes can be treated in 
precisely the same manner with the same results, or as 
pipes have a much greater sectional area of 
metal. it might be presumed that simply a connection 
of such pipes to the dynamo at the power station would 
bring their potential down to zero 
the dangerous district. The facts so far 
eom'ng to our notice would materially modify such fn- 
ferences, and therefore shou'd find a place here. 

That iron pipes are as truly subjected to the corro- 
sion as lead need not be stated to the members of this 
coctety. but for the benefit of city officials and others 
vho may read the paper it should be plainly stated 
that they are quite as readily destroyed by electrolysis. 
gas pipe taken 


tential of these 
frequently 
The 


Roston 


cables on 


ipd the 


tential difference, 


determine 


So fut with 


water 


be sufficient to 
throughout 


Fig. 2 is from a photograph of an iron 


from Brooklyn, ™ = 

The Citw Engineer of Milwaukee, Mr. G. H. Benzen 
berg, has kindly sent me a photograph of a 6-!n. fron 
water main badly corroded. It is the best specimen 


of ecaxsttron pipe T have been ab'e to obtain, although 
not the most serious case of corrosion. Fig. 3 is from 
the Milwaukee specimen. Mr. Benzenberg writes that 
that city notived the 
water main extending 100 ft. on each s‘de of a 
Services en- 


was chietly npon 


the trouble in 
8-in 
point opposite the railway power station 
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leads me to call attention to an interesting series of in 
juries. 

The engineer of the water board at Rochester, N. Y., 
suggested to me a short time ago while look'ng ‘nto 
the question of electrolytic action upon the pipes in 
that c!ty, that possibly there might be suffic!ent resist- 
ance in the joints of the water mains to cause an ac- 
tion upon the lead ring which forms the connection be- 
tween pipe. He stated that not 
quently there is found a film of moisture between the 
pipe and th's lead ring, and as the pipes are coated w'th 
a preparation of tar or asphalt on both the inner and 
outer surfaces before they are laid, there might be a 
poor electrical connection. Without having made any 
inquiries or tests upon th's point, it seems to me prob- 
able that the careful catking which is g'ven these lead 
rings would form in some portion of each joint a good 
electrical connection; that is, one of very low resist- 
ance. Recent measurements, however, made in Boston. 
and others made in Albany, during the latter part of 
March, this year, convince me that there is a ap- 
preciable resistance in such joints. 

At Albany we found the negative side of the dynamo 
to be connected with the rails and with ground plates 
in o:d wells; no connection had been made with water 
or other pipes. Directly in front of the power station 
the voltmeter indicated a pressure of 20 volts between 
water pipe (an 8-in. iron pipe) and the rail, the 
pipe being positive. A reading taken about 300 ft. in 
either direction, up or down the street, indicated about 
IS volts. At a point 1,200 ft. north, the reading was 
lowered to 12 volts. We then connected the rail side 
of the dynamo to the street bydrant and took new read- 
ings, finding 1 volt at the station, 7 vo!ts at 3800 ft. 
distant, the same south, and 8 volts at a point 1,200 ft. 
north, 

These measurements, with similar indications in Bos- 
ton, show plainly that there is a very appreciable re- 
sistance in the water-main joints. At the time 
the measurements give fair evidence that the difference 
of voltage between any two sections of water pipe is 
very smal. 

Fig. 4 is from a photograph of a piece of service pipe 
at Albany. It is proposed at Albany to extend large 
wires (0000) through the dangerous district, one wire 
for each system of pipes, connecting the p‘pes to them 
at frequent intervals. 

It is probable that the remedy which has been ap- 
plied to telephone cables in some cities, has been the 
more positive from the very failure, so far, to thor- 
oughly protect the other systems of pipes against elec- 
As the eables are connected by a large 
while water pipes are not 80 


sections of iufre 


very 


cast 


same 


trolytie action. 


wire to the dynamo, 
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treated, the current which enters the water pipes at 
points outside the danger district passes to the neigh 
borhood of the power station, and, in leaving them 
there, raises the potential of the earth about the 
cables. In other words, the current flows from the 
water pipes to the ground and thence to the cables in 
order to reach the dynamo. Connecting any one sys 
tem of pipes to the dynamo will, in a measure, pro 
tect other systems of pipes, but connecting all systems 
reduces the certainty or margin of certainty of protec- 
tion to any one system. 

When all cables and pipes in the danger district 
are connected by sufficiently large conductors to drain 
them, a careful adjustment in resistances in these sev 
eral conductors may be found necessary in order to 
insure a balance between the several systems of pipes. 
It may lead to the necessity of reducing the carrying 
camwelty of the conductor returning to the dynamo 
from the rails themselves, 





Fig. 3. 6-in Cast Iron Water Mains Corroded by 
Electric Currents, Milwaukee, Wis. 


The question has already arisen, and it doubtless wil! 
be repeated here: How small a difference of poten- 
tial between pipe and earth will cause electrolytic ac 
tion? In reply to this, it may >%e stated that some of 
the worst cases of corrosion in Boston have occurred 
where the difference was but one and one-half volts 
Mr. A. T. Wells, of Chicago, in describing to me an ex- 
amination of some of the first cases in Cincinnati, states 
that the “difference of potential between the cables 
and the rail was never more than one-half, and usu 
ally less than one-quarter volt.”’ Such a difference be 
tween cable and rail would mean a much less difference 
between cable and earth where electrolysis takes 
place. Mr. John C. Lee, of Boston, has experimental- 
ly caused the corrosion on ‘lead and iron by a differ 
ence of potential of 1-100 volt. 

These facts certainly indicate that but a very small 
pressure is necessary to produce the action and should 
dispel the numerous statements that well bonded rails 
or a large amount of rail return wires will alone 
overcome the trouble. In some cities where electroly- 
sis is in progress to-day, the return copper nearly 
equals that of the trolley and feed wire system. We 
cannot force the current to take one path exclusively 
when others are open to it. 

The facts given above, with others similar, though 
not enumerated, lead me to these conclusions: 

1. All single trolley railways employing the rails as a 
portion of the circuit cause electrolytic action and con- 
sequent corrosion of pipes in their immediate vicinity, 
unless special provision ,is made to prevent it. 

2. A fraction of a volt difference of potential be- 
tween pipes and the damp earth surrounding them is 
sufficient to induce the action. 

3. Bonding of rails or providing a metallic return 
conductor equal in sectional area and conductivity to 
the outgoing wires is insufficient to wholly prevent 
damage to pipes. 

4. Insulating pipes sufficiently to prevent the trouble 
is impracticable. 

5. Breaking the metallic continuity of pipes at suf- 
ticiently frequent intervals is impracticable. 

6. It is advisable to connect the positive pole of the 
dynamo to the trolley lines. 

7. A large conductor extending from the grounded 
side of the dynamo entirely through the danger ter 
ritory, and connected at every few hundred feet to 
such pipes as are in danger, will usually ensure their 
protection. 

8. It is better to use a separate conductor for each 
set of pipes to be protected. 

0%. Connection only at the power station to water or 
gas pipes, will not ensure their safety. 

10. Connection between the pipes and rall or rail 
return wires, outside the danger district should he 
carefully avoided. 

11. Frequent voltage measurements between pipes 
and earth should be obtained, and such changes in re- 


turn conductors made as the measurements indicate. 
, 
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PRESENT UTILITY OF ELECTRIC MOTORS 
ON RAILWAYS.* 


By David L. Barnes. 


This paper has been suggeS8ted by the recent proposi- 
tions of the large electrie!@$Mpanies to operate steam 
railways by electricity, and by the “‘tug-of-war’’ at the 
Columbian Exposition some months ago, and its object 
is to show to what extent electric motors may be used 
in place of steam locomotives at about the same cost 
for operation, and to point out a few of the advantages 
of ‘electric motors where the condit.ons permit their 
use. ’ 

In starting an electric motor from a standstill the 
eurrent from the wire or trolley Line must be checked. 
otherw se such a large quantity would flow through the 
armature as to burn it out, The current is checked by 
putting in a resistance, which is made in the form of 
metal plates that are partia:ly insulated from each otbe= 
so that the current does not flow too readily, or in the 
form of iron or German silver wires that have great 
resistance. In this way the current is reduced to any 
desired flow. At starting, before motion takes p‘ace, 
the current goes through the resistance boxes and con- 
dgctors of the armature and the field windings and 
heats them up. This heating results in a cons‘derable 
loss, and motors only run with good economy after the 
resistance has been removed and some speed has been 
attained. In order that the proper connections may be 
changed and made so that the current will flow as de- 
sired, and to reduce the loss at starting, a controler is 
used, which consists of a series of switches that are 
operated in proper order as the handle of the Ccon- 
troller is turned. This is the device frequently seen on 
the platform of a street car. The resistances which the 
current meets in flowing from the trolley wire overhead 
through the motor and its attachments to the track 
ra‘l on its return to the central station are @s follows: 
Che resistance boxes, the field magnets of the morors, 
the armatures of the motors and the coun'‘er-pressure 
of the motors, which, when revolving, act like dynamos 
generating a current in the opposite direction to the 
main current. This counter-action takes place because 
each motor is a dynamo, as has been before explained. 
The counter-action is called the counter-electromotive 
force. 

The whole problem of collecting the current from 
trolley line conductors so as to deliver it to motors has 
been practically worked out for all ord.nary speeds, 
but there is some doubt in the minds of electricians 
about the best device to use for collecting heavy cur- 
rents from a conductor at 60 mites an hour and upward. 
Generally, electricians think that several trolleys or 
rubbing blocks following each other on the same con- 
ductor will suffice, and that a continuous contact may 
be maintained, because while one may be out of con- 
tact by bounding or jumping from the conductor, the 
other may be in contact. However, so far as 
lection of the current is concerned, there appears to be 
no great difficulty; it can be done practically whether 
the line conductor is a trolley wire or rail laid on the 
track or somewhat above it. 

The one mechanical problem that has so far stood in 
the way of more rapid progress in the use of electric 
motors on steam railways is that of obtaining a satis- 
factory connection between the armature shaft and the 
axles. Gears were first proposed and then were dis- 
carded and ropes and other devices were tried, but 
finally the gears had to be taken up again as being 
the only practical means of making a connection for 
ordinary speeds. Motors have been designed in which 
the armature shaft is the axle of the whee!, and such 
motors have been made to work very well, on tne 
Liverpool Overhead Electric Railway, for instance, but 
it is generally considered here that for speeds up to 40 
miles an hour it is better to use gears, and manufac- 
turers in this country have now settied down to forged 
steel spur wheels and pinions, both accurately cut. 

It wou'd be desirable if the armature cou'd be made 
to revolve continuously. The efficiency would then be 
greater at starting. Many have tried to do this, but so 
far no one has succeeded in devising a connection be- 
tweent a rapidly revolving armeture shaft and an axle 
of a car or motor that can be made variabie, so that the 
speed of the axle may be made independent of the speed 
of the motor. Some are still working at the prob.em, 
wand if such a variable connection could be devised, 
that is, one that it wou'd be practicable to use and easy 
to maintain, there would be no need of the controller 
in its present complicated form and the ¢fficiency of 
the motors woud be greatly increased. Especiatly is a 
continuous revolving armature desirable for the class 
of work done on street ra‘lways, on elevated and subvr- 
ban railways, and in switching service, where locomo- 
tives have to be started and stopped frequently. 

An enormous amount of work is lost in the brake- 
shoes, All day long, year after year, the locomotives 
of any elevated or suburban road, whether opetated 
by electricity or steam, go on putting energy into the 


the col- 





* Abstract of a r read before the West il 
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train, and immediately 
brakeshoes and 


power is 


thereafter it is 
wasted. Only a small 
required to keep the train in 
tinuously, if it did not stop. It is this loss that has 
led to the movable sidewalk scheme and has stirred 
our best inventors to look for a sturage system. It has 
been proposed in stopping to turn the energy in the 
train inte electricity by 
and put the electricity back into the line, but 
yet devised a plan for doing this that is 
a practical standpoint. 

The effi iency of the line of conductors from the cen 
tral station to the motors, where the plant is properly 
put in, ought to be 90 
mos ought to be 


the dynamo a current that 


taken out 
amount of 
motion 


the 


con 


using the motors as dynamos 
no one 
has worth 


consideration from 


and the efficiency of the dyna 
such as to the terminals of 
would represent 8+ , of the 
The steim en 
to give a for 5 
Now, having this information we are 
in a position to show the relative efficiencies of steam 


give at 


indicated power of the steam engine. 
used ought 
steam per hour. 


gines horse power lbs. of 


locomotives and electric motors so far as the cost of 
fuel is concerned, leaving aside for the moment all 
other costs that go to make up operating expenses, 


such as wages, repairs, interest on plant, ete. 

If the same fuel is used on the steam locomotive as 
in the stationary bo‘tlers, and the fuel is assumed 
fair bituminous then each pound 
evaporate about 6 Ibs. of 
and 8% 
steam 


to be 


of fuel will 
water in 


coal, 


into steam, the 
locomotives, 
The 
about 25 Ibs. of steam an when 
the best type; this 


a comparison of the economies of the two sysrems in 


best Ibs. in a good sta 
will 
hour 


hence, on 


steam 
tionary boiler 
1 HP. for 
locomotive is of 


locomotive generate 


the 


basis, 


the indicated power in the steam cylinders of both 
systems is 1.8 Ibs. of coal per HP. per nour in the 
stationary engines and 4.2 Ibs. of coal per HP. for the 
steam locomotive. 

The steam locomotive uses the power directly and 
there is no further loss that need be considered with 
this general comparison, but with the electric system 


a further loss of 15 
the line, 
suburban and 


there is in the dynamo and con 
and 50% in the 


elevated railway 


nections, 10 in 
switching, 


motors for 
work, or 


20° in the motors for lines having about S minutes 
between stations. The final result is an efficiency of 
about 38 between the cylinders of the stationary 


engine and the drawbars of the motors for switching, 
suburban and elevated railway work, and 61 for 
the line assumed, The result in the fuel used 
will then be 4.7 Ibs. of coal used an hour in the sta- 
tionary engine to get useful power on the 
of the motor for short lines, which 
is practically the same as that required for the steam 
locomotive. For the the fuel re 
quired is 3 Ibs. an hour per useful horse power. This 
is based upon an ordinary fuel; with a better class of 
fuel, anthracite burned on the 
locomotive will do better work in proportion and the 
difference in economy in weight of fuel will be in favor 
of the steam lines. 

For elevated railway work, where anthracite coal is 
used, the locomotive, if of the compound type, will not 
require more than 3% Ibs. of coal per HP. per hour at 
the drawbar, and such fuel is better than the common 
bituminous that would be used in the stationary 
engines of the electric plant, hence so far as 
of fuel is concerned in actual work on elevated rail 
ways, there would be no saving in weight of fuel by 


longer 
one horse 
drawbar electric 


longer line assumed 


such as large 


grates, 


locomotive on short 


coal 
the use 


using electricity, but when allowance is made for the 
loss of fuel while the engines are standing fired up 
during the day and night, it is probable that the 


weight of fuel per ton per mile would be very nearly 
the same for the steam locomotive as for the electric 
motor when the same fuel is used, and somewhat less 
for the steam locomotive when anthracite fuel is used 
for the steam locomotive and cheap bituminous coal 
for the stationary boilers of the eléctrie plant. 

The conditions as to the use of fuel and the kind of 
fuel vary so much that each case must be treated by 
itself, but for all praetical purposes of comparison at 
the present time, it may be assumed that the saine 
amount of fuel per ton-mile would be used with the 
electric system as with the steam locomotives for 
short lines. If the conditions are such that a cheaper 
class of fuel can be used in the central station than 
on the steam locomotive, there may be a considerable 
saving in cost of fuel, while there is no saving in 
we'ght of fuel. On the elevated railways in Chicago, 
where the fuel costs about $7 per ton, on the tenders, 
and the fuel for a central station could be purchased 
for $1.75, a saving in cost of fuel of 63% is possible. In 
this case allowance should be made for the difference 
in quality of fuel, which would reduce the possible 
saving to about 50 

In local suburban work and for switching, where 
the same fuel coud be used on the locomotive as in 
the central station, there will be no saving in the cost 
of fuel. If it was found that the locomotive required 
a somewhat better quality than the stationary plant, 
and if the stationary plant could use bituminous slack, 
say at $1.50 a ton, while the steam locomotive coal 


by cost Suu: 









2 a ton, the saving in cost of fuel would be 
22 This again shows how the conditions which 
the price of fuel control almost completely 
the saving in cost of fuel incident to the use of ele 
trie motors 
For long lines with considerable distances between 
stations the efficiency of electric motors is very much 
greater, but the loss of energy in transmitting the 
eurrent is also greater; the gain in efficiency of the 
motors will however more than offset the increased 
loss in conducting the eurrent hence, for such con 


ditions the electric system is somewhat 


more economi 
eal in fuel than for elevated roads. swits hing or loena 
suburban service, where the same fuel is used fo 
both systems, On the other hand, the steam locome 
tive is also more economical during long continuou 


runs, and probably the average conditions for this elas 


of work are 





such that the same weight of fuel would 
be used, in either case, per ton-mile, and it is on'y 
where the conditions demand a higher priced fnel fo: 
the steam locomotive than for the central atatio 
plant that there would be any substantial saving in 
cost of fuel per ton-mile by using the electric system 
at the present time. 

The tirst cost of eentral station plants and eonduet 
ors for long line work is so great per mile of track 
as to deter any steam railway mpany from making 
an experiment of changing a large steam locomo 


tive plant to an electric at present 
work 


The prices for this 


are now so unsettled that it would he valueless 
to give any estimate of cost in this paper. Prices ar: 


dropping rapidly and it would net be surprising if on 








year hence the cost of installing an electric plant for 
long distance work would be only about one-half of 
what it was a year ago. Only on short lines wher: 
the traffic is crowded is it now 


economical to substi 


tute electrie motors for steam locomotives 


fuel the same coal must 
be used in the stationary plant as is used for the 


There wil! 
be no saving in 


eost of where 


locomotive and a substantial saving in fuel eost wi 
only be obtained where, as in elevated rallway work 


the fuel is much more 
tive than 


expensive for the 
for the central station 
The repairs to the electri 


Sftenm locaon 


motors, the line condue 
tors, and the central station plant, added to the intes 
est on the first cost cannot be greater than the enst 
of repairs and interest on steam locomotives when 


there Is heavy traffic, although the first cost of the 
electric motors is fully This will perhaps ap 
pear from the fact that less work is necessary t 
tain 1 


double 


oO main 
the electrical apparatus than the 


favorable 


steam locome 


tive for 


under equally 


this 


conditions hoth 


Especially is 


true where the feed water is bad 
and the locomotive boilers collect much mud and 
scale. On the other hand, if inferior electrical Appa 


ratus is used and some considerable experiment is re 


quired to get a safe insulation of the line conductors 


and to put the mechanism of 
tors 


the controllers and 


the cost of repairs and 


mo 


into good running shape 


maintenance of electric motors for the first two years 
will be very much greater than for the steam locomo 
tives. This has been the experience of street railways 
that purchased electrical apparatus during 


the pe 


ried of rapid development One of the most prominent 


and largest street railway systems of this country has 


had to renew more than half of the motors under’ the 


cars and make radical changes in the central station 
plant, mainly for the reason that a few years ago, at 
the time the apparatus was put in, the art was in a 


stage of rapid development and when the more perfect 
and better apparatus was brought out, the best inter 


ests of the 


company demanded that the devices first 
put in, although comparatively new, should be east dut 


For these and similar reasons estimates made as to 
the cost of maintenance and deterioration of ele« trical 
apparatus should include such changes as will probably 
be required in the apparatus due to the advance in the 
art. While it may be true, as sometimes claimed. that 
electrical apparatus of the best kind will last in good 
working order for a period of 50 years, yet it mus} be 
remembered that long before such a period is passed 
the apparatus will be out-of-date, and will have to be 


replaced by more practical and economical mechanism. 


It will appear from this perhaps that no railway 
company should undertake the substitution of elec 
tric motors for steam locomotives without the most 


searching inquiry into all phases of the question. Each 
piece of apparatus should be carefully examined, not 
only as to its durability and efficiency, but also as to 
its stage of development. The difficulty with similar 
apparatus on railways should be considered, 
and in making final comparison of relative 
of maintenance and operation a factor of 10% 
num added 
and maintenance so 


street 


the costs 


per an 
and above interest 
include the of such 
changes as will probably be required on account of the 
progress in the art. 

Railways running through a thickly settled district 
and having to contend with complaints about noise 
and smoke may find it worth an additional expenditcre 


should be over enst 


as to cost 
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to remove the cause thereof, and where a railway com- 
pany is compelled to use a high-priced fuel to get rid 
of smoke, it will be found advantageous and prob- 
bly electric motors at the preseat 
time It has been claimed that only one man is re 
quired on an electric motor at the head of a train, 
and therefore that there is a saving of one man per 
train when electricity is used, but this Is only true 
when there is not a separate motor at the head of a 
train and where the cars are run as on the Intramural 
Kallway at the Columbian Exposition, and the eondve- 
tor is on the rear platform of the front 
ready to give assistance in case anything happens to 
the motor man. Where the motors are separated from 
the train, it is not considered safe to use only a single 
man at the front end, for reasons that are too plam 


cheaper to use 


motor ear 


to require discussion here. 

The first steam railway of any importance to take up 
seriously an investigation of a plan to use electricity 
in the place of steam was the Manhattan Elevated Ry. 
in New York city. The motor was too small, and not 
powerful enough, or at all adapted, to compete with 
the steam locomotives then in use, and the design was 
also inefficient. The maximum drawbar pull of the steam 
locomotive was about 8,000 Ibs., while that of the 
electric was about 4,000 |bs. ‘The failure ‘was a cer- 
tainty from the start, and although so evident at the 
; who were well informed in locomotive 
ease of failure has been used un- 
fairly since to show the impracticability of electric 
wotors for railway work. ‘The trial was the result of 
a lack of appreciation of the real conditions and to cite 
the results as showing anything useful so far as power, 
cost or efficiency is concerned, is practically malicious. 
A description of these trials and the motor will be 
found in the Proceedings of the American Society of 
Civil EBagineers, Vol. XXILII., 1890. After this but 
littie was done in heavy work for a long time beyond 
the production of a multitude of designs. In 1891 the 
Thomson-Houston Co., now the General Electric Co., 
brought out a switching engine, weighing 21.5 tons on 
four drivers, and jt has been used considerably with 


time to those 
practice, yet this 


good results. 

The next designs of any real importance are the 
electric locomotives of the City & South London Railway 
in London, designed by Mather & Platt, of Manchester, 
England. The weight on drivers is 10 tons, These 
motors are now doing very good work. A locomotive 
built by the General Electric Co. as suitable for elevated 
railway service was tried at Lynn in 1893, and after- 
ward took part in the tug-of-war at the Columbian 
Exposition, where it was so badly beaten by a steam 
locomotive of about its own weight as even to arouse 
the sympathy of steam locomotive advocates. The 
cause of the failure was neglect to study conditions, 
and the results were so misleading as to need further 
mention here. The weight of this locomotive on drivers 
is about 50,000 lbs. The weight of the steam loco- 
motive against which it was tested is about 62,000 lbs. 
on drivers. The electric locomotive has a short wheel 
base and the drawbar is much above the center of the 
axle. When the pull came the weight on one pair of 
wheels was reduced by the tipping tendency, and that 
pair slipped and in slipping the motor on that axle re- 
volved rapidly, and acted like a dynamo, as has been 
before explained here, and shut most of the current off 
from the other pair of wheels and the locomotive was 
practically without power. Had the motors been con 
nected up so that the current divided and went through 
each separately, then the remaining motor on the other 
pair of wheels, after one pair had slipped, would have 
given a substantial pull, but not enough to overcome 
the steam locomotive. If the wheels had been con- 
nected up with parallel rods the results would have 
being quite different, and if some heavy weights had 
been added to hold down the electric locomotive, on 
the opposite end from the point of pulling, the electric 
focomotive would undoubtedly have pulled more than 
the steam locomotive, for the reason that the power 
of the electric motor is applied evenly, while the steam 
power is applied irregularly. In a test of this kind both 
motors should have practically the same weight on 
drivers, and parallel rods should be used if it is desired 
to bring out the superiority of the even application of 
power by the electric motor. With equal weight on 
drivers and parallel rods on both, the electric will 
probably always pull More eat very slow speeds than 
the steam lotomotive of equal weight. 

The electric locomotives on the Liverpool Overhead 
Railway are very successful machines, and their prae- 
tieal operation shows great efficiency. The weight on 
drivers is 15.4 tons, and the motors are placed directly 
on the axles and without gears. The Northern Pacitic 
terminal Ry. in Chicago decided several years ago to 
make an experiment with electricity and after a long 
investigation the tirm of Sprague, Duncan & Hutchin- 
of New York city, now dissolved, was employed 
to make designs and construct an electric locomotive 
rated at 1,000; HD. The construction of the frames 
undertaken by the Baldwin Locomotive Works, 
and the electric motors were to be of the Westinghouse 
and make, Part of the construction has been 


son, 


was 


design 
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done, but the work has been abandoned for the present. 
This motor was expected to weigh about 60 tons on 
drivers. The largest electric locomotives ever ordered 
from any manufacturers are six of this type, ordered 
by the Baltimore & Ohio R. R. Co. for use in the Balti- 
more Belt Line tunnel. The weight on drivers is to be 
about 200,000 Ibs, The work required is to move a 
1,200-ton freight train over a grade a little less than 1% 
at the rate of 15 miles an hour and in passenger service 
to move a (0)-ton train over the same grade at 30 
miles an hour. Bach locomotive will also be required 
to act as a pusher engine when the regular steam loco- 
motive is hauling a heavy freight train up a grade of 
1%%. The electric motors and the method of control 
have been designed by Mr. W. H. Knight, M. Am. Soc. 
©. E., Chief Engineer of the railway department of 
the General Electric Co. These parts are being built 
at the General Electric Co, shops at Schenectady. The 
frames, wheels and connections are being built at the 
Schenectady Locomotive Works from designs of the 
writer. The work on these motors is being rapidly 
pushed and they will be ready for use before the tunnel 
is finished. 

In a general way the foregoing gives the status of 
the electric locomotive question at the present time. 
In the future the most rapid introduction will be for 
elevated railways and for suburban lines and switching 
where the smoke nuisance may be abolished. For ex- 
ceedingly high speeds, say 100 to 150 miles an hour, 
the electric locomotive has advantages that the steam 
locomotive can never have, but that there will be any 
real demand for any such speeds in the near future is 
doubtful. One derailment at 100 miles an hour will 
dampen considerably the ardor of those who now 
clamor for the highest possible speeds. oven with the 
strongest wooden cars now built, the loss of life in a 
collision or derailment at 100 miles an hour would be 
appalling. Metal cars and greater certainty of a safe, 
clear track must be had before trains will be run at 
such high speeds as to require electric motors. 

In the matter of men and tools for repairs railway 
companies will need but few changes to care for 
electric locomotives. The maintenance of the conduc- 
tors and central stations will probably fall to the road 
department and electric locomotives differ so little in 
running gear from the steam locomotive and are so 
simple in construction as to require no special know!l- 
edge to care for them. With the assistance of a good 
mechanical engineer, posted in electrical work, our 
master mechanics can care for the electric locomotive 
quite as easily as the steam locomotive and the ex- 
perience gained with the steam locomotive is abso- 
lutely essential for the economical maintenance of the 
electric locomotive, which locomotive must have prac- 
tically the same cabs, air-brakes, wheels, springs, draft 
gear, headlight, running boards, pilots, ax'es, driving 
boxes, etc., as well as an equal corps of runners and 
assistants. 


THE LATHROP THROTTLING GOVERNOR. 


We illustrate herewith an improved governor for 
throttling engines, a field of mechanical engineer- 
ing in which little change has been made for many 
The governor shown differs chiefly from 
governors of common type in the arrangement of 
well known, in these small 

throttling governors, the 

throttle valve is opened by 

the pressure of a spring 
and is closed by the cen- 
trifugal action of the flying 
balls. In many governors 
in common use, the ball is 
suspended by 
“a spring, so 
that in case a 
spring breaks 
the ball flies 
off at a tan- 
gent and its 
centrifugal 
force being 
removed, the engine runs 
away. The springs of 
the governor illustrated 
are straight pieces of thin 
clock-spring steel, of two 
or more leaves, according 
to the size of governor 
As they take no part in securing the balls, 


years, 


the springs. As is 








used, 
the result of the breakage of a spring would be 
merely the flying up of the balls to their highest 
point, cutting off the steam and shutting down the 


engine. From their construction, however, and the 
mode in which they are secured, the springs are 
not likely to break. The governor is easily _ad- 


justed to variations in speed and will- regulate at 


any desired point over a range of 100%, according 





- omission to use ordinary care to remedy the evil. 
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to recent tests. This governor is being put on the 
market by Lathrop & Co., of 66 Cortlandt St., New 
York city. 


LEGAL DECISIONS OF INTEREST TO 
ENGINEERS. 
Liability for City Water Supplied Outside City 
Limits. 


Under the statute empowering the mayor, ete., of 
ae to recover water rents due and unpaid beyond 
the city limits, as well as within the same, as city taxe-~ 
are recovered, the city can contract to supply water t. 
a consumer outside the limits; and the customer being 
bound 7 his promise io take it in accordance with th, 
city ordinances and the assessment of water rents in 
ferce in the city, his premises are subject to the lien ot 
the city for unpaid rents ay as if they were within 
the limits.—City of Pittsburg v. Brace (Sup. Ct. of 
Fenn., 27 At. Rep., 854). 


Division of Work Between Bidders Illegal. 


Where a city charter directs that certain paving o: 
other work shall be awarded to the lowest responsible 
bidder, or to that responsible bidder who offers the 
terms most advantageous to the city, it is illegal to 
divide the work between the highest and lowest bid- 
der. It is the duty of the proper city board or officer 
to determine which of the bidders possesses the stat- 
utory qualifications, and then award the work to that 
bidder, unless they determine to reject all bids and 
readvertise for the work under the city charter, or the 
terms of the original advertisement forbid.—State y. 
Board of Street Water Commissioners (Sup. Ct. of 
N. J., 28 At. Rep., 424). 


Right of Diversion of Water for Public Use. 


The rights of riparian owners on navigable or public 
streams of water are subordinate to public uses of such 
weter, and the rights cf the mill company under thei: 
charters are equally subordinate to such public uses. 
The public have the rignt to apply the waters of a navi- 
gable stream to public tses without making compensa 
uon of riparian owners. The navigation of the stream 
is not the only public use to which these public waters 
may be applied. The right to draw from them a supply 
of water for the ordinary use of cities in their vi 
cinity is such a public use, and this right is not affected 
by the fact that consumers are charged for water used 
as a means of paying the cost of maintaining the plant 
In thus taking water from navigable streams or lakes 
for ordinary public uses the state is not controlled by 
the rules which obtain between riparian owners as to 
the diversion from and return of water to its natura; 
channels.—Minneapolis Mill Co. v. Water Com. of Si 
Paul (Sup. Ct. of Minn., 58 N. W. Rep., 33). 


Liabilities of Municipal Corporations for Defective 
Sewer. 


In an action against a city to recover damages 
caused by a sewer, owing to insufficient size, setting 
back the water into one’s cellar, the following charge 
approved: ‘‘Where a public work, for instance a sewer, 
as the same was originally planned and constructed, is 
found to result in direct and physical injury to the prop 
erty of another, that would not otherwise have hap- 
pened, and which, from its nature, is liable to be re 
peated and continuous, but is remediable by a change 
of plan or the es of prudent measures, the cor- 
poration is liable for such damages as may occur in 
consequence of the original clause, after notice —~ 

e 
rule laid down in more recent decisions by some of ow 
ablest courts, that if a sewer, whatever its plan, is so 
constructed as to cause a positive and direct invasion 
of private property, as by collecting and throwing upon 
it, to its damage, water or sewage which would not 
otherwise have flowed or found its way there, the cor- 
poration is liable.—Tate yv. City of St. Paul (Sup. Ct. 
of Minnesota, 58 N. W. Rep., 158). 


The Location of Boundaries. 


The laws of the United States require that all town- 
ship lines shall be straight lines connecting the town- 
ship corners, and all section and quarter section corners 
established ¥ the government surveyor in surveying 
the exterior lines of townships should be so placed 
as to coincide with such township lines. When the 
government surveyor in the fie!d notes returned by him 
to the government shopvs that such section and quarter 
corners are established on a_ straight 
line between township corners, and fixes their location 
by courses and distances, these field notes are to be ac- 
cepted as ere correct, and can only be over- 
come by the most clear and satisfactory evidence that 
the government surveyor established such corner monu 
ments at points other than those indicated by the gov- 
ernment field notes. The rule that monuments will 
control courses and distances only prevails when the 
boundaries are fixed and known, and unquestioned 
monuments exist. Where the boundary is not 
fixed and known, and the location of monuments 
is in dispute, or left in doubt by the evidence, courses 
and distances will be considered in fixing the bounds 
ries. When section or quarter section corners on a 
town line are lost or obliterated, it is the duty of the 
surveyor, in =e a resurvey, to replace them on a 
line coinciding with the town line run on a straight 
line between the township corners, in accordance with 
courses and distances indicated in the government field 
notes, unless it can be shown by clear and satisfactory 
evidence that such corners were established by monu- 
ments at points other than those indicated by the gov 
ernment field notes at the time of the original govern- 
ment survey and by authority of the government sur 
veyor. Old mounds with pits and stakes having the ap- 
pearance of government mounds may be considered by 
the court or jury in determining whether or not they 
are the original government mounds. But when found 
at points distant from the points indicated by the gov- 
ernment field notes, by courses and distances, they af 
ford but slight evidence that they are the erunel ‘ov- 
ernment mounds, unless they have existed for a long 
time and been generally recognized as the undisputed 
government corners. Incidental calls noted in field 
notes as such in ‘passing, unless specially designated 
in such manner as to show an intention to make them 
locative, are not such calls as will ord ly have pre- 
eedence over calls for courses and diStances.—Hantson 


y. Township of Red Rock (Sup. Ct: S. Dak, 57 N. W. 
Rep., 11) 
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(Readers are invited to contribute items concerning new con 
struction of interest to engineers or contractors for insertion in 
these columns, Those using these pages for information are 
informed that announcements of calls for proposals are insert 
ed but once, and are not repeated from week to week.) 





RAILWAYS. 


East of Chicago—Existing Roads. 

BANGOR & AROOSTOOK. — Moses Burpee, Ch 
Engr., Houlton, Me., informs us that the only work 
projected for this year is the Fort Fairfield branch, 
13.5 miles in length. C. P. Treat is the = con- 
tractor for this work. The work will be mostly light, 
only 2 or 3 miles of heavy work; maximum grade 1% 
and eurvature 6°. The right of way has been partly 
secured, and $4,000 per mile secured as local aid. 

CATSKILL & TANNBRSVILLE.—Chas. L. Rickerson, 
Pres., 54 Harrison St., New York, writes us that this 
railway is the connecting link, about 1% miles in 
length, between the Otis Elevating Ry. and the Kaaters- 
ki'l road. The charter is for a road 8 miles in length. 
hut no more will be built this season. 

CHICAGO & WEST MICHIGAN. — A press 
from Petoskey, Mich., states as follows: This railway 
will soon reach Mackinaw City by way of Harbor 
Springs. A meeting of Harbor Springs citizens was 
held April 22 to consider the proposition of Shay «& 
Son to put $15,000 into the roadbed of a railway to 
extend through the hardwood region to the northwest, 
if the village will buy out their water-works plant. 
The Shays are considered the cover for the West Michi- 
van, which already has an option on the Harbor Springs 
branch of the Grand Rapids & Indiana. 

COLUMBUS, LIMA & MILWAUKEE.--It is stated 
that Cleveland capitalists have become interested in 
this road, which was partially graded and bridged sev- 
eral years ago, and that the line between Defiance 
and Lima, O., will be completed this summer. 

LONG ISLAND.—P. D. Ford, Ch. Engr., Long 
Island City, N. Y., writes us that Allison & Co., New 
York, have 180 men at work on the North Shore branch 
from Port Jefferson to Wading River, 12 miles, and 
that tracklaying will probably be commenced this 
week, and the road completed by the middle or sum- 
mer. 


OHIO.—A press report from Wilmington, O., states 
as follows: ‘The first rail on the old “Grasshopper” 
roadbed, now to be rebuilt upon in order to connect 
the Ohio Southern and the Cleveland, Akron & Colum- 
bus railways with Cincinnati, was laid at Jefferson- 
ville April 26. The line will be completed as rap- 
idly as possible to McKay's Station, 20 miles west of 
Jeffersonville From McKay’s the final route to Cin- 
cinnati has not yet been determined upon. 

PITTSBURG, VIRGINIA. & CHARLESTON.—It is 
stated that surveys have been completed and that the 
construction will soon be commenced of an extension 
from Brownsville, Pa., south toward Morgantown, 
W. Va. This road is operated by the Pennsylvania, 

UNADILLA VALLEY.—D. E. Culver, Ch. Engr., 171 
sroadway, New York, informs us that 5 miles of this 
road are in operation and 7 miles about ready for the 
track. The line extends from Leonardsville, through 
West Edmeston, Sweets and South Edmeston to New 
Berlin, 20 miles, all in New York. There are few 
curves and easy grades. The right of way has ail 
been secured, and $40,000 of local aid. Contractor, 
G. M. Rusling, 115 Broadway, New York; Engr. in 
charge, M. C. Davis, Leonardsville, N. Y. 

Projects and Surveys. 

ALLEGHENY & MONONGAHELA.—Incorporated in 
Pennsylvania to build a steam railway from Mifflin 
township to O’Hara township; capital stock, $80,000; 
Pres., Wm. J. Hammond, Pittsburg, Pa. 

CHITTENDEN COUNTY.—Frank ©. Sinclair, Ch. 
Engr., Burlington, Vt., writes us that at least half of 
the necessary capital to construct this proposed railway 
between Burlington and Hinesburg, 12 miles, will be se- 
cvred, and the address is wanted of parties who can 
handle the company’s securities. 

CONESTOGA VALLEY.—It is stated that surveys are 
being made for this proposed railway south of Morgan- 
town, Pa., which is to be the headquarters for the 
present The road is to extend from Joanna, on the 
Vilmington & Northern, to Lancaster, following the 
Conestoga River from a point near Joanna all the way 
to Lancaster, about 25 miles. H. A. Dupont, Pres. 
Wilmington & Northern, is interested. 

HUNTINGDON, PA.—Geo. B. Orlady, of this city, is 
president of the following railway companies, incorpo- 
rated April 30: Brooks Mills & Altoona; to operate 
between places named; capital stock, $375,000; Manns 
Choice & Hyndman; to operate between places named; 
capital stock, $225,000; Somerset & Bedford; to o 


report 


rate 
between Osterburg and Ashtola; capital stock, $300,000. 
LACKAWANNA, CATSKILL MOUNTAIN & BOS- 


TON.—We are informed that surveys are now in _prog- 
ress for this proposed railway from Deposit, N. Y., to 
Rotterdam Junction, 130 miles, and press reports state 
that the construction of the line will be commenced 
about June 1, the section between Middleburg and Delh} 
being built first. The sources of traffic will be local 
and coal. No local aid has been secured. Pres., B. 8. 
Harmon, 45 William St., New York; Ch. Engr., E. L. 
Jenks, Scranton, Pa. 


PHILADELPHIA & PITTSBURG.—This company 
was incorporated May 5, 1893, with an authorized capi- 
tal of $1,500,000, and Wm. J. Wagenknight, Philadel- 
— was elected president. Press reports contain the 
{ 


ylowing information: The preliminary surveys are 
now being made for a new railway to develop coal 
lands in Indiana, Armstrong and estmoreland coun- 


ties in Pennsylvania, and which may ultimately form 
the connecting link in another trunk line between the 
West and er The new line is pres by 
8S. H. Hicks, of Philadelphia, and the line will extend 
from Mahaffey, the Western terminus of the Beech 
Creek to Kittanning, thence to Butler, and from there 
connection for Pittsburg is to be made with the Pitts- 
burg & Western, operated by the Baltimore & Ohio. 
Lake Erie will be reached from Butler over the Pitts- 
burg. Shenango & Erie. The present intention is to sur- 
to its junction with a 
ooked Creek to Crab 

king abont the project Mr, Hicks is re- 
ating that as yet no capital had been in- 


vey the main line from Maha 
Froposes branch by_ way of 


ported as 
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vited to participate in the enterprises and that the sur 
veys now being made were simply preliminary ana for 
the purpose of gaining an idea as to the actual amount 
necessary to build the road. Mr. Hicks is president of 
the Pittsburg & Bastern, recently incorporated. 
Southern—Existing Roads. 

CHICKAWSAHA & JACKSON.—E. W. Robinson 
Secy. and Treas., Chicora, Miss., writes us that the 
projected length of this road is 70 miles, over rolling 
land, and that 12 miles are vow in operation. Track 
laying is now progressing, the company doing its own 
work. The road is used as a lumber road new, but 
will be opened for general traffic when it reaches New 
Orleans & Northeastern, near Laurel, Miss. 

EAST AND WEST OF GEORGIA.—Col. R. M. Mitch 
ell, Pres., Sparta, Ga., is reported as stating thaf the 
xrading has been completed from Sparta to Sanders 
ville, and that the rails will be laid as soon as pos 
sible. 

GAINESVILLE, ROCKY POINT & MICONOPY 
Bids are asked for furnishing material for work on 
this railway. Track has been laid from Gainesville 
Fla., to Roeky Point, and the line is under construction 
from there to, Micanopy. Engr., G. K. 
253. Gainesville, Fla. 





Collins, Bex 


Projects and Surveys. 

LUMBERTON & LUMBER RIVER.—The town of 
Lumberton, N. C., has voted a subscription of S20,000 
to the capital stock of this road. 

Rocky Mt. and Pacifie—Projects and Surveys. 

CLEAR LAKE & NORTH PACIFIC.—F. H. Long, 
lres., Lakeport, Cal., writes us that surveys have been 
in progress by John A. Kelly, Ch. Engr., 
1893, and about $10,000 has been spent up to date 
The line extends from a junction with the San 
Francisco & North Pacific, at or near Hopland, thence 
by way of the Donovan Valley and Glen Alpine 
Springs to the shores of Clear Lake, at Lakeport, a 
distance of about 27 miles. One-half of the distance 
is through a rough mountainous country, crossing the 
mountains at an elevation of 2,250 ft. above the 
level. The rise is 1,600 ft. in 14 miles; 
exceed 3° and maximum curvature of 20°. There will 
be no large bridge or tunnel. This region was visited 
last year by 20,000 persons, the mineral springs, lakes 
and scenery being unexcelled by any in Europe. The 
right of way for the road has been secured for two 
thirds of the distance and a subsidy of $75,000 has 
been promised, of which $65,000 has already been se- 
cured. When this amount has been spent in construe 
tion, $350,000 of 6 30-year bonds will be issued. The 
surveys and all details will be completed by Nov. 1. 
ISM, and it is hoped to have the railway in operation 
by June, 1806. The line will be standard gage and is 
expected to cost $450,000, 


STREET AND ELECTRIC RAILWAYS. 
OALAIS, ME.—It is stated that the construction of 


the Calais & St. Stephen Electric St. Ry. will be com 
menced at once. 


TROY, N. Y. 


since June, 


seu 
no grade to 


The Troy & New England R. R. Co 
is arranging to build an electric raikway from Sand 
Lake to Albia, according to reports, 

BANGOR, PA.—The State Belt Electric St. Ry. Co. 
has been incorporated to build an electric railway be 
tween East Bangor, Bangor, Pen Argy] and Wind Gap: 
capital stock, $200,000; Pres., Thos. H. Seem, 

TAMAQUA, PA.—The Inter-County St. Ry. Co. has 
been incorporated to build a street railway through 
Lansford to Summit Hill: capital stock, $200,000: 
Pres., Chas. E. Hague, Philadelphia. 

BLUEFIELD, VA.—The Graham-Bluefield Electric 
Light & Power Co. is reported as about to erect an 
electric light and power plant at this place and to 
build an electric railway to Graham, three miles d'‘s- 
tant. This company has five charters, covering 20 miles 
of proposed railways, 

DELAWARE, O.—The Delaware & Centerburg Elec- 
tric Ry. Co. is being organized with a capital stock of 
$200,000 to build an electric railway about 20 miles 
long, passing through the villages of Eden, Olive Green 
and Rich Hill to Centerburg, 

MARION, O.—The Marion St. Ry. Co. has been in- 
corporated with a capital stock of $100,000, 

CHICAGO, ILL.—Construction has been commenced 
on the Englewood & Chicago Electric ky., which is to 
connect Park Manor, Brooktine, Oakwoods, Eggleston, 
Auburn Park, Englewood, Tracy and Washington. It 
is expected that 10 miles of the road will be in opera- 
tion by Aug. 1. It is reported that the Chicago & 
Morgan Park Electric R. R. Co. will build a line con- 
necting with the State St. cable lines and extending 
south on Vincennes Road to Blue Island, with branches 
on 111th St. to Pullman and on 119th St. to a connec- 
tion with the West Pullman line. Capital stock, $500,- 
00. Incorporators, D. Frank Deason, Chas. E. MeCoy. 
R. F. Boyle and others, of Chicago. ; 


APPLETON, WIS.—A special meeting of the board ef 
Outagamie county was called for May 1 to consider the 
etition of the Fox River. Valley Electric Ry. Co. for a 
ranchise through the county, from Neenah through 
this city and Little Chute and possibly to Oshkosh. 

KANSAS OITY, KAN.—The county commissioners 
have granted a franchise to the Rosedale & Merriam 
Park Ry. Co. to extend its line from Rosedale south to 
the boundary of Johnson county. A. A. Pearson, Pres., 
stated that the construction would be commenced at 
once. 

DENVER, COLO.—The Cebolla Ry. Co. has heen in- 
corporated with a capital stock of $100,000, 


HIGHWAYS. 
KENTUCKY.—The question of improving the roads 
in Warren county is being agitated. 
MICHIGAN.-—The citizens of Gogebie county have 
pestnes the supervisors to bond the county for 


75,000 for building roads and furnishing work to the 
unemployed. 


OREGON.—It is stated that Crook county hax 
to enend for county roads this year. 


BRIDGES AND TUNNELS. 


CALAIS, MB.—Bids are asked until May 22 for the 
substructure and superstructure of a bridge, as stated 
in our advertising columns. Geo. A. Murchie, Mayor. 


BUFPALA, N. Y.—The committee on bridges has de- 


7.724 


~ 
~? 
' 


cided to report te the board of aldermen in favor 


of th 
proposed bridges over the Buffalo R ver and the Black- 
well Canal, from the foot of Commercial St each to 
cost about $50,000. Geo. E. Mann, Eng 

MILTON, PA.—The county ymmissioners will hold 


public sale of 4 
this place 


NICHOLSON, PA.—It 


eounty bonds May 12 for a brid 


is Stated that a S40.000) steel 


railway bridge will be built over he Punkhannock 
River in this town 

PHILADELPHIA, PA.-A bil has been introduced 
in the senate to incorporate the Pennsvyivania & New 


Jersey Bridge Co., to construct a railway bridge ove 
the Delaware River between this city ‘and Camden 
N. J. The bridge will probably cost $3,000,000 and the 
plans for it will soon be prepared by he engineers of 
the Pennsylvania R. R. Co. HH. D, Weish, J. N. Hutch- 
inson, R. F, Stockton and W. J 


Sewell are among those 
named as incorporators, 

ROCHESTER, PA. The Ohio River Bridge Co. has 
heen incorporated to build a bridge over the Ob 
River between this place and Monon eaupital stock 
S70: Treas.. Henry M. Camp 


SUNBURY, PA.--The county conmissioners will hold 
i public letting for masonry for five two in 
Lower Augusta, one in Delaware and one in Shamokin 
townships and one in Mt. Carmel borough, on May 4 
For plans and specifications call at the 
office, Sunbury, Pa 

BLADENSBURG, MD.--Bids are asked by the 
missioners of Prince George's « 
the construction of an iron bridge Wim. W. Robert 

HAWKINSVILLE, GA. Bids are asked until June 1 
for two 60-ft. iron spans in place of wooden approache 
to the drawbridge across the Ocemulgee River om 
this county Pr. T. Meiftl, Ordinary, Puraski county 

WAYCROSS, GA.—The county commissioners 
ported as receiving bids for the erection of a 
bridge over the slough at Mock bridge on the 
River. 

FORT MADISON, LA. Bids are asked until June 4 
for the construction of all bridges to be built in 
county during the year. John Walljasper 


bridges 
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MINOT, N. DAK.— Press reports from this pla state 
that two bridges west of F tuferd on the Grea 
Northern Ry, were burned April i med tha t 
rumored that two others have gone 

ST. LOUIS, MO.—The street commissioner has sub 
mitted estimates for the following new work to be 
lone this year; Stone work on new Twelfth St. bridge 
$65,000; stone work for Clark Ave. bridge, S$25.000 


Fyler Ave. bridge over River des Peres 


SS Cw 
RENFRBW, ONT.—The time for receiving bids 
the iron work of a bridge over the Ronnechere River in 
this village has been extended to Ma at Jas, K 
tochester, 
WATER- WORKS 
DAMARISCOTTA, ME.—The Glidden Water, Llumli 


nating & Power Co, is reported as planning ! 
works in this place and Neweastle. Pres. J. Mo Glid 
den: Viece-Pres., Geo. Bliss. 

PITTSFIELD, ME.—The Pittsfield 
been organized to ~ in works; 
scribed), $20,000. Pres. J . 
Manson. 

UNION, ME.—The Union Water Co. has appointed a 
committee to arrange for putting in works. Pres.. F. A 
Alden; Secy., Benj. Burton. 

BARTON LANDING, VT. It is stated 
struction of works will be 
direction of J. L. Nason 

MANCHESTER, VT.--The fire district has voted al 
most unanimously to put in works to cost about $7,000 

RUTLAND, VT.—Bids are asked by the committee 
until May 7 for 5.000 ft. of 6-iIn. and 100 fr. of Sn 
pipe. 

IPSWICH, MASS.—The town has 
supply from Dow's Brook, as ree 
lake. FP. WH. Martin, W. 8 
Comrs. 





Water Co. has 
capital steck (ali sub- 
Connor: Secy a - we. 


that the eon 
commenced May 7 under the 


voted te ke «a 
mmended by Kang neer 
Russell. and W. EF. Lord 





LEOMINSTER, MASS.— ‘The board has recommended 
that a 12-in. pipe be laid, at a cost of $5,000 
ROCKPORT, MASS.—-The citizens have voted to issue 


$100,000 in bonds for the construction of works 
from Cape Pond and Mill Pond Brook. Geo. I 
Dr. Geo. A. Lowe and J. L. Wood, Comrs. 

BRISTOL, CONN.—The Bristol Water Co. has voted 
to increase its eapital stock from $60,000 to $100,000 

DOLGEVILLE, N. Y.—The village has sold $50,000 
of the bonds voted for works, and it Is expected that 
bids will soon be received for the construction. W. H. 
Collins, Engr. 

FORPSTVILLE, N. Y. 
in favor of works. 

JOHNSTOWN, N. Y.—The citizens are 
the question of enlarging the works. 

MONTGOMERY. N. Y.—A franchise has been grante@ 
to Mr. Smalley, of Syracuse, according to reports, and 
the town agreed to pay $700 per year for five years for 
fire hydrants. 

PENN YAN, N. Y.—The bonds of the commissioners 
have been unanimously approved and it is stated that 
the construction of works will soon be pushed 

SYRACUSB, N. Y.—Bids are asked nntil May 11 for 
trenching and pipelaying. as stated in our advertising 
columns. W. R. Hill, Ch, Engr. 

ASBURY PARK, N. J.—Bids are asked until May 7 
for constructing a receiving basin at the pumping sta 
tion. P. N. Black, Engr. The commissioners have 
made a successful experiment with the Pohle air tft 
pump in increasing the flow of water from the artesian 
wells. The citizens have voted in favor of the proposed 
issue of $50,000 in bonds and we are informed that 
contracts will soon be awarded for the contemplated 
improvements. 

BERWICK, PA.—Bids are asked by the Berwick 
Water Co. until May 14 for an additional supply, a» 
stated in our advertising columns. 

TARBORO, N. €.—It is reported that the Tarboro 
Water-Works Co. will soon commence the construction 
of works. 

CUTHBERT, GA.—Robt. L. Mage, mayor, writes us 
that no engineer will be engaged until after the elerc- 


supply 
‘Tarr 


The special election resulted 


consider ne 














tion, May 18 to vote on the issue of $40,000 in bonds 
for works and $10,000 for electric lights. 

FORSYTH, GA.—An election will be held May 18 to 
vote ob au issue of $18,000 in bonds for works and 
$7,000 for an electric light piant. K. G. Anderson, 
Cy. Clk. 

TITUSVILLE, FLA.—There !s 
works, according to reports. 

LENOIR CITY, TENN.—It is stated that the Lenoir 
City Co. wil put in works th's summer. 


DANVILLE, KY.--Bids for constructing new works 
will be received until May 380, as stated in our adver- 
tising columns. Engr. in charge, EK. W. Smith, Dan- 
vil.e; Consult. Engr., Chester B. Davis, Chicago. Water 
wil be pumped from D.x River to a stand-pipe, 16 
ft. x 150 ft. 

ELIZABETHTOWN, KY.—Chas. T. Warren, Cy. Clk.. 
writes us that the city will rece.ve bids for a franchise 
tor Works estimated to cost $20,000 and for an e.ectric 
light plant; pypu.ation, 4,000. bngr., John Burkharut, 
Brookv.lle, Lud. 


CONTINENTAL, O.—Plans are being considered for 
works for fire protection, 

SPEUBBPNVILLE, O.—F. G. Ross, Asst. to Witkins & 
Davison, Engrs., Pittsburg, Pa., writes us thac bids 
w.ll probably be received for the proposed new works 
w.thin a few days. 

CRAWFORDSVILLE, IND.—A. F. Ramsey and others 
des.re a franchise to put in works. ‘Loey ouifer tire pre 
tection at a much less rate than is now paid, accord- 
ing to reports, 

GRBENFIDLD, IND.—The city has sold $26,000 of 
6% bonds to Hayes & Son, Cleveland, at a preim.um of 
2, 732. 

OHICAGO, ILL.—The contract for building works at 
Kust Cuicago has been secured by the Seckner con- 
tracting Co., Unity Bidg., the work inciud.ng 12 mies 
of 4 to 14-in. cast-iron p.pe, 14-in. intake 2,00 ft. long 
into Lake Michigan, S-in. tilter well 40 ft. deep, 38 x 65- 
ft pump.ng house, 16 x 100 ft, stand-pipe, two T50,000- 
gaion pumps, with necessary boilers, etc. 


PRORIA, ILL.-Bids are asked until May 22 for a 
new steel water tower, as stated in our advertising 
columns. ©. B. Gold, Receiver P. W. Co. 


SHANNON, LLL.—Bids are asked unt!] May 8 for 
works, including 2,000-bbl. cypress tank on 6vU-ft. steel 
substructure — bids on steel, tank and brick sub- 
structure), 10 hydrants, 4,700 fi. 6-.n. p.pe, etc.; supp.y 
from G-in, weil deep. W. H. Barron, village 
Clk. 

WINNETKA, ILL.—The contract for the extension 
to the water supp.y system has been awarded to John 
Hailey, Tide & trust Bdg., Chicago, at $88,000, 

CENTRALIA, WLS.--Arrangements are being made 
for putting in works, according to reports. 

LAOKOSSE, WIS.—The council is considering the 
question of $25,000 of bonds for improving the works. 

BELLEVUE, LA.--Plans for works have been pre- 
pared by M. Tschirgi, Jr., Dubuque, la. An election 
will be heid this month to decide upon the issue of 
bonds. Water will be pumped to a reservo.r. 


GRISWOLD, IA.-—F. L. Burrell, Engr., writes us that 
the towest vid for works was that of the Fremont 
Foundry & Machine Co., Fremont, Neb., at $5,890. The 
other bidders were the Cook Weil Co., St. Lous; Na- 
tlonal ‘lube Wks., Chicago; Jno. Huriey & Co., Des 
Moines; J. L. B.ack, Omaha; E. A. Kudiger, Nebraska 
City, Neb.; E. W. Wes.ey & Co., S.oux City; lowa 
Construction Co., Sioux City. 

HAWARDEN, IA,—It is stated that contracts have 
been awarded for putiing in a combined water-works 
and electric Lght plant. 

SPENCER, LA.—There is talk of putting 
accord.ng to reports, 

HUTCHINSON, MINN.—The citizens have voted, 285 


talk of putting in 


Zou Tt. 


in works, 


to 63, in favor of issuing $20,000 in bonds for con- 
structing works; suppy from wells. NWngr., C. F. 
Loweth, St. Paul. 

PENDER, NEB.—Geo. F. Chittenden, village Clk., 


writes us that the citizens have voted to issue bonds 
for works, including stand-pipe. Engr., L. F. Wake- 
field, Sioux City, La. 

BUTTE, MONT.—About $100,000 has been authorized 
to be spent on the works this summer, and work was 
resumed at the reservoir April 11. Contracts have 
been awarded for two Worthington pumping engines, 
bollers, ete., according to reports. 

KIRKSVILLE, MO.— The committee haus been di- 
rected to ask for bids for constructing works, includ- 
ing two 8U0-HP. boilers, two 500,000-gallon pumps, a 
deep well pump and a 100,0U0-gallon reservoir. 


EURBKA SPRINGS, ARK.—R. lL. Brownell, Chicago, 
has been awarded the contract for works, including 
reservoir, stand-pipe, pumping plant and nearly six 
miles of pipe; payment to be made in 6% gold bonas 
at par, according to reports. 

WICHITA FALLS, TEX.—A franchise for works and 
an electric light plant has been granted to M. Grant 
and others, of Chattanooga, ‘Teun., the construction of 
the plant to be commenéed June 5. 

PORTLAND, ORE.—Bids are asked until May 1v for 
furnishing and laying 42,940 ft. of 18 to 30-in. steel 
pipe. Isaac W. Smith, Engr. Com. 

SANTA CLARA, CAL.—It is stated that a supply will 
be secured from Stevens Creek, at a cost of $120,000. 

YARMOUTH, N. S.—Bids are asked until May 10 
for constructing a distributing reservoir 125 x 125 ft. 
and 20 ft. deep. Hiram Goudey, town Clk. 

MONTRBAL, QUE.—Bids are asked until May 8 for 
new turbine and pumps. A. Davis, Supt. 

PORT HOPE, ONT.—The legislature has authorized 
an expenditure of $20,000 for extensions. 


ARTESIAN WELLS. 


LANSING, MICH.—Steps are being taken to put 
down six more we.ls to secure an additional supply. 
There are now 27 wells at the pumping station. 

STURGIS, MICH.—A. B. Culver, Jr., village Clk., 
writes us that the contract for sinking tubular wells 
has been awarded to E. A. Stimson, Dayton, O. 

ENNIS, TEX.—Bids are asked until May 15 for sink- 
ing a well 3,000 ft. deep. Address Ice, Light & Water Co. 
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IRRIGATION. 


SAN SABA, TEX.—Press reports state that capitalists 
are planning to use the water of the San Saba River 
to irrigate 40,000 to 100,000 acres of land in this vi- 
cinity. 

ELLENSBURG, WASH.—The directors of the middle 
Kittitas irrigation district have accepted the plans of 
Engineer Owen for the construction of a proposed 
canal. and will receive bids until June 4 for the sale 
of $200,000 in 6% bonds to be issued for the construc- 
tion of the canal. 

NEW COMPANIES.—Sedgwick Count Irrigation 
Ditch Co., Julesburg, Colo.; $100,000; B. Beatty, J. L. 
Elliott, P. Peterson, A. J. Walrath.——Crook Irrigation 
Co., Payette, Idaho; $100,000.——Burlington Extension 
Diteh Co., Denver, Colo.; $10,000. 

SEWERS. 

BRUNSWICK, ME.—Bids are asked until May 17 for 
brick, cement, sewer pipe, ete., as stated in our ad- 
vertising columns. Ch. Engr., Ernest W. Bowditch, 
Boston, Mass. 

CONCORD, N. H.—Bids are asked until May 21 for 
laying about 700 ft. of 30-in. sewer pipe, as_ stated 
in our advertising columns. W. B. Howe, Cy. Engr. 

LITTLETON, N. H.—Bids are usked by the commis- 
sioners until May 10 for trenching and laying about 
6,500 ft. of sewer pipe. 

LUDLOW, VT.—At the next annual village meeting 
the question of a sewerage system will probably be 
considered. 

ATHOL, MASS.—-The town has been authorized to 
issue $50,000 in bonds for constructing a sewer system. 

BOSTON, MASS.—Bids are asked by the metro- 
politan sewerage commissioners until May 5, for con- 
structing about 28,000 ft. of sewers in Charlestown, 
Somerville, Medford, and East Boston. H. A. Carson, 
Ch. Engr., 110 Boylston St. 

MARLBORO, MASS.—B. R. Fenton, Cy. Engr., 
writes us that plans are being prepared for sewering 
the Lake William district. Very deep cuts or pump- 
ing will be necessary and it is probable the latter will 
be used. 

SALEM, MASS.—The council is considering san ap- 
propriation of $50,000 for a trunk sewer in Derby St. 

WINCHESTER, MASS.—Bids are asked until May 9 
for brick, cement, sewer pipe, ete.; also for construct- 
ing about six miles of sewers, as stated in our 
advertising columns. Ernest W. Bowditch, Engr. 

BROOKLYN, N. Y.—Plans have been prepared for 
the extension of the Greene Ave. relief sewer system, 
so as to relieve the flooded districts of the city, at a 
cost of $494,000. 

CHARLOTTE, N. Y.—Bids are asked until May 9 for 
furnishing surveys and plans for a system. ww. & 
Richmond, Clk. 


CORTLAND, N. Y.—Bids are asked until May 5 for 
constructing about 5.560 ft. of 24-in. pipe sewer. 
Fred, Hatch, village Clk. 


GENEVA, N. Y.—A correspondent writes us as fol- 
lows: A special election of the taxpayers was held 
April 24 to determine whether the main outfali and 
trunk sewer of the proposed system should be con- 
structed at a cost of about $10,000, to be paid ont of 
taxation. Only 319 votes were polled and there was a 
majority of 67 against the proposed expenditure. The 
commissioners however believe that a ‘decided ma- 
jority in value of the lands and buildings in the village 
favor the early construction of the system of sewers 
and the removal! of the nuisance created by the use of 
the streams which traverse the village as common 
sewers and it is probable that early steps will be 
taken to ascertain the true sense of the community and 
that the result will be the early construction of the 
entire proposed system at a cost of about $110,000. 
Engr., J. J. R. Croes, New York. 

NEW YuRK, N. Y.—Bids are asked by the depart- 
ment of public works until May 9 for constructing 
sewers in four streets. 

PATERSON, N. J.—The board of public works has 
passed ordinances for construction of sewers in 14 
streets. 


CUMBERLAND, MD.—The city council has adopted 
a general sewer ordinance in conformity with recent 
amendments to the city charter. The ordinance pro- 
vides that the property along the line of sewers to be 
built shall pay 24 cts. for each front foot and that 
no charge shall be made against the property for the 
use of the sewer thereafter. 

BARNESVILLE, GA.--The “Gazette’’ urges the 
council to take immediate steps for the construction 
of a system. 

FRANKFORT, IND.—Bids are asked until May 7 
for constructing 1,250 ft. of 12 to 8-in. pipe sewers, 
and 350 ft. of 30-in. brick sewers. A. J. Hammond, 
Cy. Engr.——Bids will prener be received this month 
for about two miles of additional work, cstimated to 
cost $25,000. 

WINNETKA, ILL.—Contracts for the sewerage sys- 
tem have been awarded as follows: Section 1—Dillon 
& Kelley, Chicago, about $15,000; Sec. 2—J. H. Roche, 
210 3ist St., Chicago, about $21,000, 

SOUTH MILWAUKEE, WIS.-—Bids are asked witil 
May & for constructing 8,130 ft. of 24 x 36-in. to 12 x 
18-in. cement pipe sewers, 32 matrholes, ete. F. J. 
Boyle, village Clk. 

GAINESVILLE, TEX.—D. A. Poynor, Dallas, Tex., 
has been engaged to design a sewerage system. 

SACRAMENTO, CAL.—Plans prepared by F. T. 
Newberry estimate the cost of a system as follows: 
Lumps, engines and buildings, $27,500; street sewers, 
head works, etc., $68,052; flushing plant, $24,000; land 
purchase, $2.400; pipes, sewers, catch-basins and 
manholes, $50,994; total, $172,946. 

SALT LAKE CITY, UTAH.—It is reported probable 
that the work of completing the gravity sewer from 
the outlet to State and Fifth South Sts., estimated to 
cost $267,000, will soon be readvertised. 


STREETS. 


NEW BEDFORD, MASS.—Bids are soon to be asked 
by the board of public works for furnishing about 
100,000 paving brick, 50,000 paving blocks, 220 bbls, 


of cement, and 6,000 ft. of curbing. 
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BROOKLYN, N. Y.—The committee on paving is 
considering the paving of several streets at an esti 
mated cost of about § y 


HUDSON, N. Y.—Bids are asked until May 7 fo: 
paving City Hall Place with brick. E. D. Smith, Secy 
Comrs, , 

ROMHE, N. Y.—K. S. Putnam, Cy. chamberlain, has 
been directed to obtain by May 7 pr.ces for crushed 
trap rock Of sultabie size lor top layer or wearing sur 
face of macadamized streets. 

SALAMANCA, N. Y.—The village trustees are talk 
ing of paving Main St. 

ALLEGHENY, PA.—The public works committee ji. 
considering petitions for grading 60 streets. 

ERIE, PA.—Bids are asked until May 10 for paving 
2,054 sq. yds. with brick. Geo. Platt, Cy. Engr. ; 

NEW CASTLE, PA.—Bids are asked until May iz 
for about 35,000 sq. yds. of paving, as stated in’ ou: 
advertising columns. J. H. Miller, Cy. Engr. 

MONTGOMERY, ALA.—The lowest bids for 35,330 
sq. yds. of paving, recently noted, were as follows: 
J. Kk. Riley, Omuana, Nev., with granite or pe pias 
blocks, $84,332 to $93,592, according to the foundation 
Southern Construction Co., Chattanooga, Tenn., with 
brick, $64,806 to $71,872; Warren-Schart Asphalt Pav.ng 
Co., New York, with asphalt, $83,239 to $6,311. A 
Bio ese the contract has been awarded to J. E. Riley, a: 


BOND HILL, O.—Bids are asked unti! May 14 fo. 
cement sidewalks. W. H. Brickel, Jr., village Cik. 


CINCINNATI, O.—B'ds are asked by the board of 
administration until May 18 for grading and paving 
two streets. 

DAYTON, O.—Bids are asked until May 28 for abou: 
37,000 sq. yds. of paving. C. A. Harbig, Cy. comp 
troller. qi 

SAGINAW, MICH.—Contracts for paving have been 
awarded as follows: D. J. Kennedy, at $10,049 and 
$7,017; Scanlan & Crowley, at $24,122; Peter Matcoim. 
at $5,567 and $2,478. Bids were received) on Medina 
curbing, 4 and 5-in. Ohio curbing and 6 and 9-in. cemen; 
curbing. The bids for paving Mich'gan Ave. from 


Genesee Ave. to Holland Ave., with Sin. Ohio curl. 
were as follows: 





Scanlan & Crowley 
IE 8 ho da cnk SCN ose beedc.cwer basse 
McNerney & Moon 
ee EN a5 5 5 So's'e 5 45) oko’ b'p die tes dn 00 4 06 


25,806 


JOLIET, ILL.—O. R. Rauchfuss, W@ngr., writes 


us that bids will probably be aske 
improving Cass St. 


MARION, ILL.—It is reported that the city has yoted 
to spend $10,000 for graveling streets. 


DAVENPORT, 1A.—Bids are asked until May 12 fo: 


this month for 


aving several streets with brick. E. W. Boyntou 
Jomr. Pub. Wks. 
JEFFERSON, MO.—Bids are asked May 7 for ma- 


cadamizing, etc., two streets. 
Engr. 

ST. LOUIS, MO.—The board of public improvements 
have approved ordinances for paving 11 streets with tel- 
ford macadam and two streets wiih brick. 

WACO, TEX.—Bids are asked until May 10 for 15, 
000 sq. yds. of paving with gravel and rock. W. © 
Cooper, Cy. Engr. 


ELECTRIC LIGHT AND POWER. 


NIAGARA FALLS, N. Y.—Bids will soon be asked 
by the Buffalo & Niagara Falls Electric Light & Power 
Co. for constructing a new power station. 

RICHMOND, VA.—J. Taylor Ellysar, Mayor, writes 
us that there is no prospect of the construction of an 
electric light plant by the city at any time in the 
near future. 


MORGANTOWN, W. VA.—The West Virginia Uni- 
versity is building a mechanical laboratory and wishes 
to correspond with parties for the installation of equip- 
ment, including storage battery plant, are and incan- 
descent dynamos and motors, electrical testing and 
aS instruments, engines, boilers, etc. Wm. &. 
Aldrich, director. ‘ 

COLUMBUS, O.—The committee has reported in favor 
of the construction of an electric light plant at the 
ears. at a cost of $25,000, to light the state 

ouse. 

ROODHOUSE, ILL.—The council has 
chise to Chicago parties for an eleciric | 
also for an electric street railway an 
phone line. 

OSHKOSH, WIS.—The Ripon Light & Water Co. has 
made a proposition to the council to put in a_ plant 
for both are and incandescent lighting, according to 
reports. 

DALLAS, TEX.—The council has voted to contract 
with the electric light company for three yeurs al 
$100 per light per year. 

AMHERSTBURG, ONT.—A franchise has been 
granted to W. H. McBvoy, Windsor. 

NEW COMPANIES.—Portland Electric Wks., Port- 
land, Me.; $50,000; Pres., N. E. lon.—HEleciric 
Conduit Co., Sturgeon Bay, Wis.; $1,000; Adolph Ham- 
acek, J. S. Hay, Henry Overdeck, Jr.—Glencoe Hlec- 
tric Co., Chicago, IIL; $3,000; J. I. Fanning, 8. New- 
hall, J. J. Flanders.—Victor Light, Water & Motor 
Co., El Paso county, Colo.; J. E. Downing, C. M. Law- 
son, J. R. Perry, J. B. Doroney, J. R. Doroney.— 
Imperial Electric Co., New ron Y.; $250,uuu; E. 
Sammis, Brooklyn; J. F. Ward, H. F, Rogers, Hunt 
ington, N. Y.—Leogro Incandescent Lamp Co., Har- 
rison, N. J.; $1,000,000; Albert H. Gross, W. BE. For- 
rest and Jas. Livingston, New York; ©. M. Myers, 
Newark. 


MISCELLANEOUS CONTRACTS AND SUPPLIES. 


PTERS.—Philadelphia, Pa.—The bureau of surveys is 
preparing plans for important pier work, according to 
press reports. ‘ 


E. F. C. Harding, Cy 


nted a fran- 
ht plant and 
for a tele- 
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DRAINAGE DITCH.—Seattle, Wash.—The Lake Wash- 
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ASPHALT AND BLOCK STONB PAVING. — Pitts- SEW ERS.—Bath Beach, N.Y.—S. H. MeElroy, Engr 
ington Drainage & Canal Co. is being organized by Mad. burg, Pa.—It is stated that the bids for paving with Brooklyn, writes us that contracts for sewers in th: 
Seth W. Clark, O. F. Wegener, O. E. Anrud, W. P. asphalt have ranged from $2.49 to $2.70 per sq. yd. Bath Beach district, New Utrecht, have been award 
Tr.mbie and others to construct a ditch, about 50 ft. this year, against $2.60 to $3 last year, and those for ed as follows: Jas. A. Walsh, 1,580 ft. %in. cement 
wide and estimated to cost about $60,000, from Lakes paving with biock stones from $2.12 to $2.40, winle the 


Washington and Union to Salmon Bay. 

DAM.—Foster, R. I.—At a mecting of the Barden 
Reservoir Co., composed of manufacturers of the Paw- 
tuxet Valley, held at this place last week, plans were 
submitted by W. H. G. Tempte, Engr., for a dam 32 


lowest price paid last year was $2.70. 


BLOCK STONE PAVING.—Paterson, N. J.—Contracts 
for paving with block stones have been awarded to Mc- 
K‘ernan Berg.n, at $1.92 per sq. yd., and to Jas 


pipe sewer, 


at 96 cts. per lin. ft., and 11 manholes at 
S35 each; 


Richard Whalen, 670 ft. of 12-in. and 2,002 
ft. of Yin., at $1.05 and S85 cts., respectivety, and 11 
manholes at $33, and 1,005 ft. of Qin. at SS cts.. and 5 
manholes at $33. The other bidders were J. P. Gra 
ham and J. J. Morrisey 





ft. high and 1,427 ft. in length, estimated to cost Finnegan, at $1.43. Melrose, Mass.-Walter C. Stevens, Cy. Engr., writes 

$92, The city of Providence is to be asked to ald in LAYING GRANITE BLOCKS.—W'Imington, Del. us that the contract for proposed sewers will he 

the construction of the dam. Contracts for paving with granite blocks have been uwarded to Frank L. Allen, Worcester, and that the 
NATURAL GAS.—Portland, Ind.—A press report from awarded to Dav.s & Brother, at 28 cts. per sq. yd. for 


this city states as follows: The right of way 


piain joints, and to Wm. 


contract for pipe has been awarded to Kennedy, King 





was Simmons, at 46% cts. for & ©», Pittsburg. The bids for building the sewers 
granted April 23 by the commiss‘oners of the county pitch joints. were as follows: 
to the Ohio 7 Sa to lay Swe Se gas mains across eee = —————___— - - 
or the we ¢ diana gis t -@ . , 4 ' .@ } 
ae ae jae of Dayton, ey n baer Springfeld, Bids for Section . and Farts of sections 2,7 and 8 of Sewer System, Melrose, Mass, 
Sidney, Troy, and Van Wert, O., and 75 wells are a 6 < 
under contract to be drilied in Jay, Blackford, and Z o , S 5 7 ; 
Delaware counties, where the companies have thou- 2 7 4 - = 9 & 
sands of acres of land leased. This project is a heavy ™ 3 S = 5 a ai oe 2 
blow to the Indiana gas field. as it will use more gas = 3 5 Se 5 ~ ce z ~ 3 
than the Chicago ,~ line. The project was noted in 2 2 aa Ss -o @ &~S OC Ps %% 
our issue of Jan. 11. = a = Ae a <s 3s PS “ses 2s 8& 
ef ms 2s Fo am Ge * Sz 83 cs $F 
CONTRACT PRICES. s> g% 63 @S Ss 24 = Bs 28 wd §5 
a2 44 =e ze LF Sm COGS es In 2 eS 
BRICK PAVING.—Joliet, Ill.—O. R. Rauchfuss, Cy. Items. - = = a = = xz - = 3 a 
Engr., writes us that the contract for paving Center Excav. to 8 ft., 25,983 cu. yds... £0.43 30.50 <0.60 <0.70 50.70 60.58 SO.R7T <0 <0.81 30.90 $0.64 $1.34 
St. with a double course of vitrified brick has been * 8 to 12 ft., 7,6¥3 cu. yds..... 47 75 80 8 1.00 1.25 87 I 10 123 1.50 1.50 
awarded to Campbell & Dennis, the bid being $1.47 per 12 to 16 ft., 3,160 cu. yds... 55 1.00 1.2% 1.2% 1.40 1.75 87 1 1.50 1.50 2.50 2.55 
sq. yd. for Galesburg brick, $1.39 for Ottawa brick, * 16 to 20 ft., 223 cu. yds.... 65 1.8% 1.50 2.00 1.85 2.75 87 2.: 2.00 1.75 3.00 3.85 
$1.25 for Millsdate brick, 51 cts. per lin. ft. for curb- Conerete masonry percu.yd....... 5.50 5.00 6.00 5.00 4.00 4.50 5.00 64 6.00 4.50 0 3.50 
ing, 30 cts. per cu. yd. for excavation and 10 cts. per Rubble stone masonry, per cu. yd 6.2 5.00 6.00 5.50 3.50 5.00 4 6.00 550 6.00 3.50 
lin. ft. for resetting old curbing. The Millsdale brick Rock excay. to * ft., 320 cu. yde.. 3.85 4.00 5.00 5.00 5.00 4.00 4.50 5 4.50 $50 6.00 4.50 
(made nine miles south of Joliet) will probably be used. “ * 8 to 12 ft., 100 cu. yds. 4.00 4.00 7.00 0) «(66.50 150 4.50 7.00 56.00 5.00 6.00 8.00. 6.65 
The other bidders were: C. & T. Iglehart, Morgan © 12 to 16 £6.00. cece. $50 4.00 8.00 6.50 6.00 ~-. 7.00 6.00 6.00 10.00 4.75 
Park, Ill.; Henry G. Myrick, Chicago; Cosgrain & Me- Spruce piles, per lin. ft............ 25 20 mW) 30 : 4 1.00 » 40 x) 25 15.00 
Donald, Chicago; MeGillicuddy bros. & Lenester, Val- Pipelaying, 6-in., 14,510 linft....... 05 05 10 05 05 o4 1644 05 Ww 10 Os 12 10 
paraiso, Ind.; Robert C. Morrison, Joliet; Kissack & . 8 in., 6,080 lin. ft...... 0614 .05 10 17 06 OS 1614.06 15 15 08 15 10 
Muir, Chicago; Wm. Ficklen & Co., Chicago; J. R. ? 10-im., 1,270 lin. ft...... Os 05 Ww 08 08 OS 16! 10 15 1h 10 1h 10 
Bowen & Co., Joliet; Ed. Bannon, Joliet. “ 12-in., 970 lin. ft....... 10 05 10 10 Lt) Om 16! 10 20 1S 12 18 10 
Jacksonville, Fla.—The contract for paving Bay St., a 15-in , 370 lin. ft....... 15 a 10" «10 12 10 16, = -12 wt w 15 20 12 
between Main and Ocean Sts., with Wrick> or been es 18-in., 2,670 lin. {t....... 18 -05 10 12 15 1s 16% = «1S 2 v ~ 25 1S 
awarded to H. N. Pierce, Chattanooga, Tenn., at $1.59 20-in., 2,905 lin. ft....... 20 Oo .10 14 16 “18 16 Li 2 20 el 25 1S 
7 , 7 ” 24-im., 1,230 lin. ft....... 24 05 10 18 20 18 16', 24 25 20 2 w 20 
per sq. yd. for Robbins’ brick. ; ’ - ‘ F 928 : 
8 7 ™ Paving laid. 362 8q. yds......... 2.2% 2.0 4.00 3.00 2.00 3.00 3.00 2.75 4.00 3.00 84.00 3.00 2.75 
South Bend, Ind.—Bids for paving South Main St., Spruce lumber in place, per M. ft 10.00 40.00 30.00 40.00 15.00 24.00 34.00 50.00 40.00 35.00 40.00 20.00 
from Munroe to Sample Sts., with brick ranged from Krickwork, 639 cu. yds.. : 4.00 4.50 5.20 5.75 5.00 5.00 5.00 7.00 7.00 10.00 4.75 +40) 
984 cts. per sq. yd. for granite paving red shale 


brick to $1.35 for Canton standard. The bidders were 
as follows: South Bend Construction Co., Defrees & 
Nelson, L. S. Wight, Butler & Co., South Bend; E. M. 
Ayers, Zanesville, O.; A. F. Nims, Eikhart; Mall & 





Total amounts... 


«$24,426 $29,260 £55,985 $37,586 $38,341 $59,289 645,410 644.9 


6.00 


86) S46, 815 $47 498 £48,057 649,263 964 648 


OBDAR BLOCK PAVING.—Oshkosh, Wis.—Onxrkland, Boston, Mass.Henry B. Wood, Executive Engr 

Doan, Aurora, Ill.; William Ficklen & Co., Chicago. Wis., item of last week should have read Oshkosh, Wis. writes us that the contract for a sewer mn Newbury 
Aurora, Ill.—The following bids were received for PIPES, VALVES, ETC.—Altoona, Pa.—Contracts for St. has been awarded to the Metropolitan Construction 

paving North Lake St. with Galesburg brick, the sec- supplies have been awarded as follows: National (‘o. at the following prices, the price in each case in 


ond column being the price per lin. ft. for curbing: 


Foundry & Pipe Works, 4 to 16-in. cast iron water pipe, 


eluding excavation and refill 


: " ox ze $18.60 per ton of 2,000 Ibs.; Bellwood Mfg. Co., 30 x 36-in. brick sewer, 928 lin. ft +++ $209 
Tee... Se wae xpecial castings, 2 cts. per lb.; Rensselaer Valve Mfx 12 in. pipe sewer, 262 lin. ft 27° 5 1..%> 
Campbell & Dennis...............-. 1.36 6) Co., 4+in. gate valves,$6.20; 6-in., $10.40;  S-in., $16; 12-In. pipe catch basin drain, 370 lin. ft 40 
TN ede a tas dcionivos 1.35% 9 12-in., $29.50; 16-in., $56. R. D. Wood & Co., 4-in 10-in. pipe catch basin drain, 70.5 lin. ft - 
J. B. Smith & Co.. 134 5g tire hydrants, bury 4 ft. 6 in., and two 2%-in. hose Gin. pipe house basin, 1,565 lin. ft . So 
yee cake a i a oe | a s 3 nozzles, $23.80; 6-in., with one steamer and two 2%4.-in. Brick masonry, American cement, 230 cu. yds... 4.65 
Raion Piste end Division St, ATID eq. pase with bose noszles, $34.80. Capen WE oe WERT anne. ee ee 

ce y an. . . yas., y 2 e = = » ‘oncrete, 1 Ce: Wks << io a Li 
Mack standard brick upon 6 ins. conerote ona 2 ins. PIPE AND LEAD.—Buffalo, N. Y.—A contract for aevure lumber io M ft. B. M... 10.00 
sand has been awarded to Costello & Neagle, Elmira, about $100,000 worth of water pipe has been awarded S-in. pipe underdrain, 928 lin. ft 1 
at $2.26 per sq. yd. for paving, 30 cts. per cu. yd. for te the Buffalo Cast Iron Pipe Co., at $19.50 per ton for Drop inlets, 3 a ee em S75 
excavation, 40 cts. per lin. ft. for curbing, 12 cts. for pipe and 24 cts. per lb, for ordinary specials and 31, Catch basins, 3 Be 7 25,00 
resetting old curbing and 18 cts. per sq. yd. for relay- tS. for dry sand specials, A contract for 100_tons , ane 


ing sidewalk. The other bidders were Patrick Mc- 
Kenna, Troy; Adam Miller, Saratoga Springs; Park 
Paving Co., Rochester; O. T. Dutro, Buffalo, and 
Michael Walsh, Saratoga Springs. Cramer & Eldridge, 
Engrs. 
PUMPING ENGINES. —London, Ont.—John M. 
Moore, Engr. and Supt., informs us that the contrac: 
for additional pumping machinery for the water-works 
has been awarded to the London Machine & Tool Co. 
and the George F. Blake Mfg. Co., at £17,616. The 
engines are to be directed-acting flywheel, cro:s- 


of pig lead was awarded to Mensch Bros., at $7,000 
Mensch Bros. bid $19 per ton for pipe, but the bid 
was rejected as the company refused to state where it 
would purchase the pipe. 

PIPB.—Los Angeles, Cal.—S. H. Mott, sSecy., writes 
us that the Los Angeles City Water Co. purchased for 
March 100 tons of 4-in. cast iron pipe at $26 per ton 
of 2,000 Ibs., f. o. b. cars in this city, of the South 
Pittsburg Pipe Works, and that the order for Apri} 
was for 100 tons each of 4-in. and 18in., at $25.18 and 
$24.18, purchased of the Crane Co., Los Angeles. 


Alton, Il!.—Contracts for sewers in State and Ridge 
have been awarded to Ryan & Burke, Alton, at 
73 per lin. ft. for 36-in. brick sewer, 75 ets. for 12 
in. pipe sewer, $34 for each manhole, and $29 for each 
catch basin. 
West Newton, 
forms us that the contract for building section 10 of 
the Newton sewerage system has been awarded to 
Dacey & Taylor, Boston, at $20,585, the prices being 
as follows: 


~~ 







Mass.—H. D. Woods, Cy. Engr., in 

















Earth excavation, Oto 8 ft., 12,000 cu.yds. SO. 
compound, having one high-pressure steam cylinder Chicago, Il.—The Lincoln Park board has uwarded ps os” 14 * 3,000 ** Ww 
and one low-pressure steam cylinder, with two double- eontracts for the pipe for the park water system, at a 4 l4 an jo) 1.00 
— inside plunger pumps. Attachments will be $18.50 per ton. Rock se, 20 o 26 * " 20 1 
provided so that the pumps may at any time be run ASPHALT, BRICK AND GRANITE PAVING.—Mont- | °X°#¥atlom, 0 OS 2,000 138 
by hydraulic power. he engines are to have a — gomery, Ala.—The following bids were received for 14 BO * rs ae 
capacity of 4,000,000 imperial gallons and to work pout 35,000 sq. yds. of paving: Warren-Scharf As- a an is ae i om BAO 
against a water pressure of 110 lbs. The bids re- phait Paving Co., New York, sneet asphait on differ- Brick masonry. 200 ¢ oa - “E200 
ceived were as follows: ent foundations, $2.60 to $2.23 per sq. yd.; Southern Concrete masonry, 300 eu “yaa. PP oo 

i = ama stone Masonry, 25 cu. yds.... i Low 
*ipe sewer with jute gasket, 15,200 lin. ) 
Bids Received for Pumping Engines at London, Ont. Pipe chimneys, bo tin. Ces 7" ema ™ : ” ‘ 
Steam cylinders. Subdrain laid, 15,200 lin. ft........ . 20 
b p. l.p. Water Speed, Spruce lumber in place, 1,000 ft., B. M 15.00 
a > ~— = Steam revs. Spruce piles driven, 500 lin. ft ‘ eames 00 
_ dia, dia, dia, dia, Stroke, pres, per SEWER DEPARTMENT SUPPLIES. — Worceste 
Bidder. Ne. ins. ins. No.ins. ins. ins lbs. min. Duty Price. Grade Mass.—The committee var aa See * coeentiee 
E. Leonard & Sons..... .. a. oe *? a; ae 2 ee es a aie $4,316 os that contracts be awarded as follows: Brick, 50,000 
Yates, A.....+-.-.----+- +» 2. «. 42 20% 17% 110 110,000,000 15.000 = G to the Damon Brick Co., Still River, at $6.50 per M.: 
2s B. bus welds seehced C6 ae as «. 23 18 110 110,000,000 15,000 Cc cement, Frank E. Powers, at 98 cts. per bbl. ; granite 
ye Cae ee cewdewen ee 6 “. is 3 *$ ih . # ne : stsaees 11,980 s for Millbrook Arch, Webb Granite Co., arch stone, 
a D SYS TETIL IATL I 32 1 d2 16% 36 125 ‘ 125,000,000 19,000 Cc. $4.50 per lin. ft.; skew backs, $1 per lin. ft.; pin- 
att anb ti naweuce 1 22 se 1 43 14 26 110 240 110,000,000 17,723 ©. nings and backings, $1.35 per ton; iron castings, Caleb 
Stevens & Burns........ 1 20 1 40 14 32 110 a 110,000,000 19.750 ( Colvin, manhole covers, $6.20 each: cateh basin covers 
% — Se Eas ka Seas 1 zs 1 S 138 36 100 300 110,000,000 16,500 C. 1% cts. per Ib. na nes ‘ 
o GhGuewiwes teec ale 22 2 6 OO 00 33,75 . “3 . ow 
cube deena 2 16 228 16° > br i a oun ooo a : GRADING, BTC.—Cincinnati, O.—The county com- 
. coe c e ae 2 34 a > 48 15 36 120 198 110'000'000 27500 D. missioners have received the following bids for the im- 
_ 264 ° 24 15 26 120 198 110,000,000 26000. SROTSNENS CF LANENTS ME. 3 
" 1 12% 24 1 44 20 2 120 110 95,000,000 18,250 D. eS tare ig 8 aa 
Mt pevgegecereeconanss 20 .. 320 B 24 80 ©6992 60,000,000 12,750 ~~ E. Set Wy oF 
cS RO RE 2 20 240 24 24 m a 60,000,000 ore E. - S.0g 2 4 da 
Worthington 2 3 250 21 48 80 100 110,000,000 7.000 A. ao “Seo aS ge SS 
“ 2 21 242 19% 36 100 113 ~—-:105,000,000 =. 31,000 si “= $2°%2S meg es 58 
. 2 21 2 36% 21 36 80 6113 60,000,000 21,000 —s#E. £5 79 “= gs ES ee 
ES ghapeekalibe’ 2 16 2 30” 15 24 = ao. 23000 __. Bidder oS 2- Ss «* Total 
© wort Tn meee oe. 2 21 2 42 19 48 100 120 110,000,000 37.000 Rt Kochl'r & Dill $0.295 $.40 $6.50 $1.50 $0.75 $16.00 $11.090 
Blake 2 24 248 21 40 89 100 110,000,000 3444 Wiseman & Co. .40 1.00 7.00 1.50 .00 58.00 14.580 
" 1 21 1 42 12% 36 125 250 115,000,000 19,966 Cc John Sperry..... -27 40 6.35 1.00 49 18.00 11.725 
2 15 2 30 1313 36 m8 250 115,000,000 18.621 D Conrad Seyfried. 23 30 6.50 1.40 1.00 23.90 11.270 
Ears See, ' A. Colter....... 50 (40 8.00 1.25 125 22.00 18645 
; J, A. Russell.....35 40 7.05 .80 (69 16.00 13.095 
ELECTRIC LIGHTING.—Geneseo, N. Y.—The trus- Construction Co., Chattanooga, Tenn., brick, different N. Reutel....... .2 20 6.50 1.40 1.00 10.00 11.475 
tees of the village have awarded the contract for 40 foundations, $1.81 to $1.70; J.'E. Riley, Omaha, Neb. J. W. Mitchell. . .< AO 6.75 147 1.23 27.00 12.571 
are lights of 2,000 c. p. to the Geneseo Gas Light Co. prick, $1.97 to $1.77; Howard & Neely, Chattanooga Willen & Co.... 38 70 690 1.45 1.50 40 13902 
at $65 per light per year, each light to burn every Tenn., brick, $2.14 to $1.95; A. V. Goode and R. M Henkle & Sul'v’n .35 1.00 6.50 1.50 1.50 20.00 13,175 
; night during the year until 12 o’cloc The price tixed Walker, Atlanta, granite blocks, $2.73 to $2.33: : 


Vens 
ble Bros., Atlanta, granite blocks, $2.59 to $2.26; J. E 
Riley, granite blocks, $2.50 to $2.25: M. E. Maher, At- 
lanta, granite blocks, $2.82 to $2.50. 


for incandescent lights to consumers was 70 cts. a 
month, or one cent an hour. 
ready by Oct. 1. 


WELL.—Asbury Park, N. J.—We are informed that 
a coutract for sinking «a 10-in. artesian well 1.100 te 
1.00 ft. deep has been awarded to Uriah White. ate. 


The lights are to be 
$3.90 per ft. 
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WATER-WORKS.—Poplar Bluff Mo.—Isaac A. 
Smith, Consult. Engr., St. Louis, informs us that the 
contract for constructing water-works, complete, has 
been awarded to Geo. W. Dudley & Co., St. Louis, at 
$20,002, us stated last week. The other bids for the 
complete work were John De Galliford, Chattanooga, 
Tenn., $26,042; C. Jaeger, Rich Hill, $18,Sv7, exctud- 
ing stand-pipe; J. R. Truesdale, St. Louis, $25,005; 
Sykes & Norcross, Minneapolis, $20.536, excluding 
stand-pipe; I. M. Davidson, Poplar Bluff, $35,000. 
bids for pipe ranged from $19.75 to $21 per ton; stand- 
pipe, $4,738 to $6,465; boilers, $1,235 to $1,825. Rip- 
ley & Delidrich, St. Louis, bid $20 for Empire hy- 
tlrants; $22.50, $15, $10.05 and $6.50 for 10, 8, 6 and 
t-in, valves, respectively; and $3.40 for boxes. Nat- 
jonal Tube Wks., St. Louis, $23 for Ludlow hydrants, 
and $25, $17.50, $11 and $7 for 10, 8, 6 and 4-in, valves; 
Rensselaer Mfg. Co., $24.75, $17.40, $11.20 and $7.10 
for valves. and $3 for boxes. 

DRAINAGE CANAL.—Chicago, Ul.—The total bids 
received April 18 for the remaining portions of the 
drainage canal between Bridgeport and Joliet were 
published last week, We are informed that the item- 
ized prices were as follows: 






ENGINEERING NEWS. 





1.35 cts.; universal mill plates, 1.1 to 1.2 cts.; steel 
plates, 1.1 to 1.2 cts. for tank, 1.3 to 1.4 cts. for 
shell, 1.5 to 1.6 cts. for flange, 1.75 to 4 cts. for fire 
box. Chicago: beams, 1.35 to 1.4 cts.; channels, 1.35 
to 1.4 cts.; angles, 1.3 to 1.4 cts.; tees, 1.5 to 1.6 
cts.; universal plates, 1.3 to 1.35 cts.; steel plates, 1.35 
to 1.4 cts. for tank, 1.5 to 1.6 cts. for shell, 1.6 to 2.1 
cts. for flange, 2 to 5 cts. for firebox. 

IRON AND STEEL MARKET.—The “Journal of 
Commerce” bas the following remarks on the present 
condition of the market: The demand tor American 
pig iron continues uneven, and is merely fair all told. 
Selling competition continues keen enough to keep 
prices unsettled and irregular nearly all along the line. 
There is hardly any business in foreign iron. Old ma- 
terial is not in as good demand as it was a week ago, 
but inquiries are fair, and enough business passes 
to hold prices quite steady. In new rails and track 
fastenings the dealings are still of unimportant char- 
acter and moderate all told. Quite a fair business is 
passing in some lines of structural and other heavy 
steel, but not enough to turn prices for the better. 
Light bars, sheets, etc., are still rather weak, with 
moderate business. 


Bids Received April 18, 1804, for Work on Chicago Drainage Canal. 








—~ Section N.--— Section 0— — ——Section No. 1, —_ —_——- 
=o nm oe 2S 2 Sf ee Se 
9 Lo - Lo S : 7 ; = a ‘ 
Se ce. 2. ce ” z -3 88 SS = 
aA a= tohs a~ a = a5 «Of Sar Z 
co a oF q a . 2 to” 
_- ee ot is © ws = ia a 
a= =... @ “ . Lm -< o Bee . 
o> She Oo” She a. Se we Or = ke au 
an dac - bag a Sa a Bea ERS as 
: righ F.- eer i * b, 3% a a2 a 
eed 8.5 otS 3.5 te oy @2 aed tes 2. 
ge> GSS gee Gee =e5 <8 28 85% Ese SF 
Bidder. n & a (3 5 a 4 ° a 
Brodhead & Hickey, Fairview, N. J. : $0.35 $0.35 $0.64 #0 .95 $3.15 44.00 $0.25 $1.75 
Bradbury & Lowrie, Denver, Colo.. $0.27'6 B34 oe oe ose ee eve ove sees 
John McKechney & Co., Chicago... ..... ; 44 73 1.75 3.42 20 1.50 
Andrew Onde: donk, Chicage............ — 53 .10 1.40 3.00 AT 1.00 
Ryan & McDonald Co., Baltimore, Md. . 29 4 84 3.00 3.50 10 1.50 
E. D. Smith & Co., Romeoville, Il........ ‘ 60 1.00 3.00 4.50 3 1.50 
The B. us. Frost Co., Columbus, O.... ° owas ‘ .60 90 2.00 3.40 *. 005, 1.00 
Fruin-Bam brick Const. Co., St. Louis, Mo, 29 $0.20 e 65 1.10 5.80 5.80 .20 15 
Mallory, Cushing & GCo., Omaha, Neb.... .29 .29 5 54 719 1.95 ~ 2.75 15 1.00 
ee Be Ge. CRICRRD a <.0.0.cb ec vek0 bee cee <> as ° 49 .89 2.00 3.00 18 1.00 
Hayes Bros., Chicazo..........0esceesee . 2685 .23 274 .23 ‘ae een sees eee os 
Mc Mahon & Montgomery Co., Vhicago .. Fee oT 28 23 ie eae 
F tz-Simons & Connell Uo., Chicago...... 28 25 ee neem at jmp pees 4608 eoes 
Griffiths & McDermott, Chicago .......... . 228 22 4-5 as 429 .80 1.58 2.90 -20 60 
PO. BEOCeIM, CHICAS occ vcsnvces setece 209 2090 ‘ 41 .78 1.62 2.87 9 .70 
Mason, Hoge & Co., Romeoville, Ill...... ee . 45 81 2.38 3.97 07 3-5 75 
Green's Diedging Co , Chicago... o8 as 24 199 . eins sees eee Seve cone 
May & Pu: ington Co., Chicago............ 19 19 - .39 ae 1.60 2.84 .18 .65 
Johnson & Bradley Vo., ( hicago.......... oe 393 -83 2.90 1.50 -08 -50 
Monroe, Straug & Le:, New York ....... .60 .60 1.75 2.25 .70 .15 
Dawson & tilden, + hicago.............. 43 88 2.00 2.85 .03 1.25 
McArthar Bros Co., Chicago..........++. ; eee 43 .80 2.00 3.78 07 1.50 
Hoover & Muron Kansas ity, Mo....... 24% 24% eee gave ese eee eee 
Clement, Hegeman & Co., New York.... 24 24 odes eee e086 saa% shee anes 
R.A. Malone & +0 18, Lancaster, Pa....... 24 24 66 -56 1.80 2.80 25 50 
Horback & Spangberg, Chicago........... 23 see nees ese sees e080 énes voes oeee 
Se a , Cc no wakevacsnessese 9 35 Hat ase Fae ae Sane 
Christie & Lowe & Co,, Chicago ......... zs ave 70 .70 3.50 4.50 -01 1.00 
J.D. Moran ufg. & Con. Co.,8t. Paul, Minn. .... and 53 .15 1.75 3.00 .12 1.50 
Lydon & Drews, Chicago .....e00...-+.- 1845 .1795 aia éwin bate ‘caw 


* Per 100 ft. length. 


INDUSTRIAL NOTES. 


PUMP WORKS.—Work Its said to have been com- 
menced on the new works for the Laidiaw-Duun-Gordon 
Co., at Tweedsvale, O. 

STEEL WORKS.—The Philadelphia Engineering Co., 
of Philadelphia, Pa., has a contract for the erection of 
a complete steel plant at Hamilton, Ont., to cost 
$360,000, 

THE DETROIT FOUNDRY EQUIPMENT CO., De- 
troit, Mich,, has a contract for three 15-ton travelling 
cranes for the Lindell Street Ry. Co., St. Louis, Mo., 
for use in its new power house, 


THE SCOVILLE IRON WORKS, Chicago, have a 
contract for buiiding a complete contracting plant for 
A. Johnson & Bro., Dion Geraldine, Engr., Chicago, 
including derrick, hoists, ete., for use on the drainage 
eanal. 

©. BE. LOSS & CO., Pullman Building, Chicazo, have 
commenced work on their contract for building an ex- 
tension of 544 miles of the Hammond, Whiting « East 
Chicago Electric Ratlway. The rails will be furnished 
by the Illinois Steel Co. 

THE FRANK J. McCAIN CO., The Rookery, Chica- 
go, has been awarded contracts for taking down the 
Ferris Wheei on the Midway Plaisance, and re-erec*- 
ing it in New York city; also for erecting the 16th 
St. viaduct in Milwaukee, Wis., 4,000 ft., including 
2,700 tons of steel, and 1,000,000 ft. of timber, and for 
two truss spans and one plate guide span for the 
Metropolitan Elevated R. R. 





METAL MARKET PRICES. 

LEAD.—New York: 3.4 to 3.45 cts. Chicago: 3.25 to 
3.3 cts. St. Louis: 3.15 to 3.2 cts. 

NAILS.—Pittsburg: 95 cts. to $1 for wire, and 90 cts. 
for cut at milil. 

FOUNDRY AND PIG IRON.—New York: $10.50 to 
$13.50. Pittsburg: $9.75 to $11.25. Chicago: $10 to 
$11.50. 

TRACK MATERIAL.—New York: angle bars, 1.25 to 
1.4 cts.; spikes, 1.65 to 1.75 cts.; track bolts, 2 tu 2.1 
ets. with square and 2.15 to 2.3 cts. with hexagon nuts. 
Chicago: angle bars, 1.25 to 1.4 cts.; spikes, 1.7 to 1.8 
ets.; track bolts, 2.8 to 2.4 cts. with hexagon nuts. 

RAILS.—New York: $24.00 at eastern mills and 
at tidewater; old rails, $11 for iron, and $9 for steel; 
light rails, $22 to $25; girder rails, $22. Pittsburg: 
$24 for standard sections. Chicago: $25 to $27; old 
rails, $10.50 for iron and $9.50 for steel. 

STRUCTURAL MATERIAL.—New York: beams, 1.3 
to 1.5 cts.; channels, 1.3 to 1.5 cts.; angles, 1.2 to 1.35 
ets.: tees, 14 to 1.6 ects.: universal mill plates, 1.15 
to 1.35 cts.: steel plates, 1.2 to 1.3 cts. for tank, 1.35 
to 1.4 ets. for shell, 1.55 to 1.6 cts, for flange, 1.75 to 2 
ets. for ordinary firebox, 2 to 2.25 cts. for locomotive 
firebox. Pittsburg: beams, 1.15 to 1.25 cts.; channels, 
1.15 to 1.25 cts.; angles, 1.1 to 1.2 cts.; tees, 1.25 to 


ADVERTISEMENTS. 


CITY OF PITTSFIELD. 

Sealed proposals for the furnishing of any of 
the following materials will be received by the 
Board of Commissioners of Sewers of the City 
of Pittsfield, Mass., up to bour of 12 (noon) on 
the fourteenth day of May, 1894, at the City 
Hall of Pittsfield, at which time and place all 
persons competing are invited to be present. 
The proposals will then be opened and read, 
and no proposals will be received after that 
time, except upon the rejection of all proposals 
then presented. 

Specitications for the furnishing of materials 
can be seen at the office of Ernest W. Bowditch, 
60 Devonshire Street, Boston, Mass., and at 
the office of the Board of Sewer Commission- 
ers of the City of Pit:sfield, Mass. 

All proposals must be on the blank ‘orms 
furnished by the said Board and must be ac- 
companikd by a certified check for one hun- 
dred dollars on bid for brick, fifty dollars on 
bid for cement, fifty dollars on bid for man- 
hole castings, and ove hundred dollars for bid 
for vitrified pipe. Approximate quantities re- 
quired: 

Hard-burned brick, 100,000. 

Cast Lron Manhole Covers and Rims, 4¢. 

Rosendale Cement, 350 bbis. 

Portland Cement, 100 bbls. 

Vitrified Pipe (Akron or its equivalent): 

6-inch and branches, 6,000 feet. 


&inch “ re 1,800 “ 
10 inch “* ' 1,200 ** 
18-inch “ 7 3,500 “* 


The right is reserved to reject any and all 
bids, should it be deemed for the interest of 
the City of Pittsfield to do so. 

JOHN H. MANNING, 
JAMES L. BACON, 
CHARLES W. KELLOGG, 
Board of Commissioners of Sewers of the City 
of Pittsfield. 
ERNEST W. BOWDITCH, 
18-2t Engineer. 





May 3, 1894. 


NUTICE TO SEWER CONTRACTORS. 
BRUNSWICK VILLAGE CORPORATION, 
MAINE, 


Sealed Proposals for building about five and 
six-one hundredths miles of pipe sewers will be 
received by the Sewer Committee of Bruns- 
wick V llage Corporation, Maine, at the Asses- 
sor’s Office in said Village until 12 (m.) of Thurs- 
day, May 17ch, 1894. 

The award of the contract, if awarded, will 
be made as soon thereafter as practicable. 

All Proposals must be on blank forms fur- 
nished by said Village Corporation, and must 
be accompanied by a certified check for $1,000, 
drawn on some National Bank, and made pay- 
able to the Treasurer of Brunswick Village 
Corporation. 

Some of the approximate quantities are as 
follows: 

13,000 linear feet of 6’ sewer. 
4,300 id ad 7 8” o 
3,700 * .. ae 
2,800 ad “ ee 12” - 
5,900 “ a ee oe 

400 cubic yards of brick masonry in man- 
holes. 

36,000 cubic yards of excavation at various 
depthy. 

Bricks, pipe, cement, and iron castings will 
be furnished by the village. Plans can be seen, 
and specifications, forms of contracts, and pro- 
posals obtained, at the office of Ernest W. Bow- 
ditch, 69 Devonshire street, Boston, Mass, The 
Sewer Committee reserves the right to reject 
avy or all bids. 

ERNEST W. BOWDITCH, 
18-2t Chief Engineer. 





CITY OF PITTSFIELD. 
NOTICE TO CONTRACTORS, 


Sealed proposals for constructing about two 
and one-half (244) miles of pipe sewers, in the 
city of Pittsfield, in the Commonwealth of 
Massachusetts, will be received by the Board 
of Commissioners of Sewers of said city, at 
their office in said city until 12 (noon) of Mon. 
day, May 14, 1894, when they will be opened 
and read in the presence of the competitors. 
All proposals must be on the blank form fur- 
nished by said Board, and must be accom- 
penied by a certified check payable to the said 
city for five hundred dollars. Pipe, brick, 
cement, iron pipe and iron manhole castings 
will be furnished by said city. Plans and 
profiles can be seen, and the specifications and 
form of contract obtained at the above office: 
and also at the office of the engineer, Ernest 
W. Bowditch, 60 Devonshire St., Boston, 
Mass. No bid will be received in case the 
bidder has not looked the work over on the 
ground, Said Board reserves the right to 
reject any and all bids. 

JOHN H. MANNING, 
CHARLKS W. KELLOGG, 
JAMES L BACON, 
Board of Commissioners of Sewers of the City 
of Pittsfield. 
ERNEST W. BOWDITCH, 
18-2t ' Engineer. 





PROPOSALS FOR WATER-TOWER. 


Peor1,, Ill., April 28th, 1894. 

Sealed proposals, with full specifications, are 
hereby invited, on or before 2 o’clock P. M. of 
May 22d, for a new steel water tower to re- 
place, on the present foundation, the West 
Bluff water tower recently collapsed, at Peoria. 
Ill. Dimensions: Height, 120 ft.; diameter, 
25 ft. 

Communications should be indorsed, “ Pro- 
posal for Water Tower,” and addressed to the 
Receiver of the Peoria Water Company, Peoria, 
Ill., and accompaniea by a certified cneck for 
$500 to guarantee making of contract on terms 
propoced. 

The right is reserved to reject all bids. 

CORNELIUS B. GOLD, 
18-1t Receiver. 





NOTICE TO SEWER CONTRACTORS. 
Sealed proposals will be received until 7 
P.. Mi; theeday. May 21, 1891. a the City En- 
ess — Concord, N. H., & laying a 
t. 9 n. sewer ans, specifica- 
tenn etc., can be soon’ oat examined at the 


above mentioned office. 
18-1t W. 8. HOWE, City Engineer. 
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PROPOSALS FOR SEWER MATE- 
RIALS. 
NOTICE TO CONTRACTORS. 





VILLAGE OF BRUNSWICK, ME. 


Sealed proposals for furnishing Brick, Cem- 
Vitrified Sewer Pipe, Cast-iron Pipe and 
pol Castings, will be received by the 
<ewer Committee of Brunswick Village Cor- 
poration, of Brunswick, Me., at the Assessor's 
office in said village until 12 M. of Thursday, 
May 17, 1894. 

The award of the contracts, if awarded, will 
made as soon thereafter as practicable. 
<pecifications for the furnishing of the above 

materials can be seen at the office of Ernest W. 
Bowditch, 60 Devonshire street, Boston, Mass. 
All proposals must be made upon blank forms 
furnished by said village corporation, and 
must be accompanied by certified check for 
the following amounts: 


w ith bid = WEIOK.ccccccscccese $200 
coment. Ei vadnkevenseues 100 

. “ vitrified sewer pipe.. 200 

* * goagt-iron pipe......... 25 

“ * “ manhole castings.... 150 


The quantities required are approximately 
as follows: 

Brick, 200,000. 

Cement: 450 bbls. Rosendale; 100 bbls. Port- 
land. 

Vitrified Sewer Pipe: 

12,500 ft. 6” pipe, including branches. 


4, 000 Ty Rg” “ 
3,700 ** 10’ = ‘ os 
2,800 ** 12’ v z 
5,300" 18" . = 
Cast-iron Pipe: 
36 ft. of 18’ o 
we 8” == 


Manhole Castings, 120 sets of frames and 
covers. 
The Sewer Committee reserves the right to 
reject any or all bids. 
ERNEST W. BOWDITCH 
18-2t Chief Engineer. 


EEUU EEE EEEEEEEENEEESEEEEEEEEE 


SEWER CONSTRUCTION, PEORIA, 
ILL. 


The Commissioner of Public Works will re- 
ceive bids for the construction of the Spring 
street sewer system in the City of Peoria, 
1ll., until 2 o’clock p. m., May 8, 1894. 

The approximate estimate of the engineer 
for the proposed work is as follows: 


803 lin. ft., 18” pipe sewer. 
4,163 ** oe -F = 
4,952 ** “ay “ « 
4546“ “49” Pn “ 


2,62 ° “ 8” se “ 


13.184 ** - 4” drain tile. 
68 manholes. 


38 6” flush tanks. 
7 3” « “ 
7 Independent lampholes. 


For information apply to the City Engineer. 
Payments cash. 


JACOB A. HARMAY, ISAAC TAYLOR, 
City Engineer. Commissioner. 
Peoria, Lil., April 21, 1894. 17-2t 





TO SEWER CONTRACTORS. 


Sealed proposals will be received by the 
sewer committee of the City of Le Mars, state 
of lowa, at their office in the City Building in 

aid City of Le Mars, until Tuesday the 15th 
day of May, A. D. 1891, at 2 o’clock P. M. (at 
which time such proposals will be opened). 
for constructing and completing about four (i) 
miles of pipe sewer in said City of Le Mars, in. 
cluding necessary manholes and flush tanks, 
and furnishing all material therefor. 

Plans, specifications, profiles, and require- 
ments of proposals on file in the office of said 
sewer committee in said City of Le Mars, 

Certified check on one of the banks of said 
City of Le Mars for $500 is required with each 
bid as a guaranty that contract will be exe- 
cuted in case of award, The said Sewer Com- 
mittee reserves the right to reject any and all 
bids. Printed blanks wilFbe furnished by said 
Sewer Committee. 


E. P, SOMMERS, G. P OSBORNE, 


City Clerk. Chairman Com. 
17-2 
SS 
TRE‘\SURY DEPARTMENT, U.S. LIFE- 


Saving Service, Washington, n. C., ioe 18, 
18 4 —Sealed proposals will be received at - 
office until 20 ‘wane os m.of hursday, Ma 
18%, for rebuilding the ~permaceti Cove Lite: 
Saving Station, near Seabrizht, N. J. Ferms 
of proposal together with plans and specifica- 
bons can be obtained upon application to this 
office, to the Superintendents of Construction, 
Lise-Sa ving Stations, 24 State street, New 
Yerk City; to the Superintendeot Four h Life- 
Savi District, Point Pleasant, N. J.: or to 
the Keeper of the Spermaceti Cove Station, 
8. 1. KIMBALL, 
neral Superintendent. 


Sea ht, N. J 
ree 








Also flanged aay oe and Bienes, Hydrants, Ga 
Selling Agents, Utica 
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Chicago Mer, 6'6 Chamber of Cmmerce. 


,-OLUMBUS 


Sa Tai PIPE G9 


COLUMBUS, OHIO. 





WRITE FOR PRICES. 


eel 
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Smoothness of motion, 
absolute safety and high 
speed are among the good 
qualities possessed by 
OTIS ELEVATORS. 
They are built by Otis 
Brothers & Co 38 Park 
Row, New York. 


EE 


NOTICE TO CONTRACTORS. 


SEWER MATERIALS. 
TOWN OF WINCHESTER, Mass. 
Sealed proposals for furnishing brick,cement, 
vitrified sewer pipe, and manhole castings 
will be received by the Sewer Commissioners of 
the town of Winchester, Commonwealth of 
Massachusetts, at the office of the Sewer Com- 
missioners, Town Hall Building, Winchester, 
Mass., until 12 o’clock noon of May 9th, 1894. 
The awards of the contracts, if awarded, wil 
be made as soon thereafter as practicable, 
Specifications for the furnishing of the above 
materials can be seen at the office of Ernest 
W. Bowilitch, 60 Devonshire Screet, Boston, 
Mass. 
All proposals must b2 made upon blank 
forms furnished by the Engineer and must be 
accompanied by certified checks of the fol- 
owing amounts drawn upon some National 
Bank of the city of Boston and made payable 
to the tuwn treasurer: 
$200 on bid for brick. 
$100 on nid for cement. 
$200 on bid for vitrified sewer pipe. 
$50 on bid for manhole castings. 
Approximate quantities required : 
Bricks, 200,000. 
Cem nt, 450 bbls. 
Portland. 
Vitrified Sewer Pipe : 
20,000 feet of 6 inch, including branches. 





Rosendale and 100 bbls. 


11,000 “ _< = 
2.450 * =. 7 iz 
2,100 “ w “ “ “ 


Manhole Castings, 132 sets. 
The Sewer Commissioners reserve the right 
to reject any or all proposals, 
ERNEST W. BOWDITCH. 


18-1t Engineer. 





* IMPROVEMENT OF DELAWARE RIVER 
—United Staies Engineer Office, 14128 Arch 
Street, Philadelpbia, Pa., April 5, 1891.—Sealed 
proposals for the reconstruction and repair of a 

rt of the dikein ‘elaware River near Mifflin 

r, between Hog and Maiden isiands. will be 
received at this office until 11 a. M., Friday, 
May 4, 1894, and then publicly opened. Speci- 
fication-, hiank forms, and ail available infor- 
m«tion wiil be furnish: d on application to this 
office. C. “. RA» MOND, Major Corps of 
Engineers. U. Ss. Army. 14t 


STANDARD RESERVOIR AND TIDE GAUGE, 


For Use ON Res«rvorrs, HakBOKS, KIVERS, IRRIGATION CANaALs, ETC. 


The app?ratus is small, compact, simple in Speen, enty set up. It plots automati- 
cally a continuous cvrve for one month, one week. or one 


for several 


and Mexico, ces greatly reduced. 


For circuiars and iniormation write to 


STANDARD GAUGE CO., No. 24 Haven Bidg., Buffalo, N. Y. 


CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 


Manufacturers of Lead Pipe and Plumbers’ Materials. Wohole- 
sale Kasvern Agents nt Vitrified Sewer Pipe. 


WARREN FILTER, 


—MANUFACTURED BY— 


CUMBERLAND MFG. CoO.., Boston, Mass. 


Ce Caan a= nee 


served to reject any «and all bids or to waive 
any defect or informality in any bid should it 
be deemed in the interest of the Government 


ears on some of the Principal Reservoirs and Harbors of the United States 





BERWICK, PENNSYLVANIA. 
WATER COMPANY, 1894 


WATER SUPPLY. 


ADDITIONAL 


NOTICE TO CONTRACTORS, 


tes, Pig Lead, etc. CHAS. MILLAR & SON, 


Notice is hereby given that sealed proposals 
will be received by the Berwick Water Com 
pany, of Berwick Borough, Pa., unt:] twelve 

o'clock noon of Mth day of May, 1804, fer the 
| following described work: 

| (1) For furnishing all the material, except 
| wooden gates, iron bolts and other small fit 

Lings specially enumerated in the specification 
}and all the labor for constructing an earth 
| dam with inlet well on Varner’s Kun, and in 

| cluding the clearing and grubbing and strip 

| ping of the reservoir, together with 


all neces- 
1; sary bailing and draining of the 





foundations 
as well as the excavating of the same. 


1821. 1888. «@) wee delivering - material excepting 
pipe, special castings and stop gates on the 
| : line for a new 10-in. supply main from a point 
Morris, Tasker & Co. on the present supply main near Fourdry ville 
INCORPORATED to the new dam on Varner's Run, a distance of 
s a about 15,400 ft. 
Offices, 222 & 224 So. Third St., 


(> For excavating and refilling trenches for 
and laying the new 10-in. main, 
cessary pipes, as aforesaid, 

Fach proposal must be 


PHILADELPHIA. 
MANUFACTURERS OF 


Boiler Tubes, Wrought Iron 
Pipe and Fittings. 


and other ne 


accompanied by a 
certified check for $200 on some banking insti 
tution in good standing, which said check 
shall be made payable to the order of C. H. 
Zehnder, of the Berwick Water 
Company. 





Electric Railway and Light, 


, President 
Pipe a Specialty. 


The said checks are required as a guarantee 
that if said work is awarded on the accom 
panying proposal, the person to whom it is 
awarded willenter into contract when and 
where required by said Water Company. 

In case no award is made on a proposal the 
said check will be immediately returned to the 
proposer, When an award is made the check 
will be returned to the 
soon as he has entered into contract end 
furnished the necessary bond as required by 
and tothe satisfactio : of the Water Company. 
In case any bidder to whom an award is made 
shall fail to enter into contract 
that said check may 





RECEIVER'S SALE 
Structural Iron Works. 


BIDS INVITED. 


successful bidder as 





The entire plant, fully eyaipped and ready 
for immediate operation, of the HKiverside 
Bridge & Iron Works, situated at Paterson 
N J. (16 miles from New York C ity), and ad- 
mirably located on the main line of the N. Y., 
L. E & W. K. R., with switch cennection; 
area nearly 30 c ts lots, plenty of skilled labor, 
strikes never haveoccurred, fac: lities for han- 
dling the heaviest as well as light work— will 
be suld at a great sacrifice and on easy terms. 
A BARE OPPOKTUNETY jo embark in 
a business with little capital that promises 
great results, considering the low price of iron 
and « heapness of capital. 

Address for full particulars, 


J. ALBERT VAN WINKLE, 


Receiver, Paterson, N. J awarded under the terms of this notice, at the 
P. O. Box 34. end of each month, but ten per cent. of the 


| . it is stipulated 
N. B —Remnants of stock of material, con- 5 amount of the monthly estimates will be 


be retained by the Ber 
wick Water Company as liquidated damages, 


because of the said failure to enter into con 


tract, and it will be considered that any bidder 
proposing for the work has by the act of pro 
posing assented (o this stipulation 

Partial payments will be made for work done 


and matenals furnished under any contract 


et ne - a Bars, Rivets, Bolts, &c., are | retained until three months have elapsed from 
offered forsale Stock list can be had on ap a ati » work @ 
plication to Receiver. 40 the time of full completion of the work don 
under said con‘ract. 


. > nero > > aa 

eee eres. Ore yi Tne successful bidder will be required to 
BS. 1891.—Sealed proposals will be received at | guarantee all material and work furnished by 
this office until 2 o’clock P. M. on the 234 dvy! him fora period of three mon'‘he from the time 
of May. 1894. and opened immediately there- the 
after, for all the labor and materials required | °° 
for the excavation, foundations, basement and 
area walls, basement columns and I-beams, 
elc., of first floor construction, 
drainage, ete., for the U. 8S. 
Post. Office, ete. . at Savannah, 


work is fully completed; he shal! also 
furnish adequate bonds for the payment of ia 
bor and for all materials furnished for use in 
said work and for the proper conduct and com 
pletion of the same. 

It is considered desirable to fully complete 
the work a° the earliest possible moment, and 
to this end bidders are requested to state in 
their proposal the shortest time in which they 
will guarantee to complete the work. 

Other things being equal preference will be 
given in awarding the contract to that bidder 
who will guarantee the completion of the 
work in the shortest time. In any case all the 
work which is the subject of this notice must 
be fully corapleted on or before the fifteenth 
day of July, 1894. 

The Berwick Water Company reserves the 
right to reject any and all bids. 

Plans, specifications, form of proposal and 
contract may be seen and examined and form 
of proposal obtained at the office of the Super 
intendent in the Borough of Berwick for 10 
days prior to the day of lettiag. 

This notice will be attached to and form a 
part of any contract which may be awardeqg 
under the terms thereof. 

Cc. H. ZEHNDER, 
President Berwick Water Company. 

BERWICK, Pa., Avril 30th, 1894. 18 2t 


temporary 
Court House, 


Georgia, in ac- 
e ordance with the drawings and specification, 


copies of which may be had at this office or the 
office of the Superintendent at Savannah, 
Georvia. Each bid must be accompanied by a 
certified check fir a sum not less than 2% of 
the amount of the proposal. he right is re- 


todoso All prooosals received after the time 
stated will be :eturned tothe bidders. Pro- 
posals must be inclosed in envelopes, sealed 
and marked “Proyosal for Excavation, Foun- 
dations tasement and area Walls. Iron Floor 
Construction, etc., forthe U. S. Court House. 
Post Office. etc.. at Savannab, Georgia.” and 
addressea to JEREMIAH O’ROU RKE, Super- 


vising Architect. 18 2t 


TO BRIDGE CONIRACTORS. 


State of Georgia. County of Pulaski, 
Court of Ordinary, Hawkinavilie, Ga. ae 
April 23, 1894. ) 
Bids, plans and: specifications are solicited 
for placing two (2) sixty-feet iron spans in 
place of the present wooden approaches to the 
drawbridge across the Ocmulgee River in said 
county. I will pass upon all bids, etc., that 
may be sent in at twelve o'clock noon on 
Wednesday, the !3th day of June, 1894, at my 
office in Hawkinsvilie,Ga. The right to reject 
any and all plans and bids is reserved. For 
further information apply to 
P. T. McGIFF, 
ee CO a. . Ontinery, Peto Pulaski Co. 


nt CC Ce 








Notice to Bridge Builders and 
Contractors. 


A civil engineer, graduste of the Troy Poly- 
technic, with fifteen ye:rs’ experience in con- 
struction, aesires !o meet mght perty to 
evter into pactnership for contract work. Hag 
had extens've experience in deep fuundations 
of various kinds, including the sinkizg of ten 
caissons, cofferdams, water-works, sewers, 
tunnels, railroad work, etc. Has extensive 
acquaintance with engineers. Desires to fur- 
nish part of the capital. 

Address CON [RACTING ENGINEER, 

17-tf Engineering News. 


18-6t 


ay, as may be required. Has been 
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THE “EUREKA” STREET SWEEPER. 


We Have found it! Those having experience in street cleaning, and having practically tested street cleaning machines of 
every make, agree that our improved ‘ Eureka’’ Street Sweeper excels all others, and possesses all essential qualities of a perf. 
street cleaning machine, as witness the following : 


THE BUARD OF SITREET AND WATER COMMISSIONERS. 


Dear Sire: Newark, N. J., Feb. 23, 18 4, 

We adopted your ** Eureka”’ Street Sweeper after a fair trial of all the improved machines in the market, and found j/s 
advantages to be, first, ability to turn machine in its own length, without dragging the broom; second, lightness and duyv 
bility; third, perfection with which it performs its work; fourth, simplicity and ease of handling by inexperienced mv), 
without getting out of order; fifth, low price of your machine. Yours, ete., 


CHARLES MARSH, Gen. Supt. of Works. 





TWO-HORSE IMPROVED “EUREKA” STREET SWEEPER. 


We can deliver these machines in three days from receipt of order.) 


Our patent box hub encloses the axle and effectually protects all working parts from dust and dirt, preventing clogging and 
insuring constant free working ; while our patent triple ratchet holds the axle always in the direct centre and prevents wabbling 


and damage. Our sweeper, thus working free and steady, lasts longer, performs better work, in less time than other .sweepers, 





and is less wearing upon horses. The ‘‘ Eureka’? makes ‘‘a clean sweep’’ wherever it goes, and cannot be excelled for. quantity 
and quality of work. It is made of the very best material, and though its construction is perfect and complete, it is yet-so simple 
that inexperienced hands can operate it successfully from the start without damage to any part; it simply being required that the 


oil wells be filled onee a week. 


Having superior facilities for manufacturing, we are enabled to produce at a minimum cost that which we claim the ‘ Eureka ”’ 


to be, as a street cleaning machine—the maximum of quality, durability and effectiveness . 
eee Correspondence solicited. Information promptly furnished an1 prices quoted on application Address 


THE LEWIS & FOWLER M’'F’G CoO., 


SOLE MANUFACTURERS, 
OFFICE, 28 SANFORD STREET, BROOKLYN, N.Y. - 


: Also Manufacturers of Electric Snow Sweepers and Cars for Street Railways. 











